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PREFACE  TO  THE  THIRD  EDITION. 


This  third  edition  of  the  PrU^pUi  &f  Pgtjcholygy  differs 
fn-Tii  preceding  editions,  mainly  bv  containing  a  new  di- 
vifliou;  which  occurs  in  the  second  volume,  under  the  title 
— "  Part  VilL,  Congruilies," 

By  the  preface  to  the  first  edition,  it  will  he  seen  that  I 
hud  originjilly  intended  to  write,  under  tlie  title  of  *'  Sum- 
mary and  Conclusion,"  a  division  having  for  ita  purpose  ''  to 
bring  the  several  lines  of  argument  to  a  focus:  "  helieving 
thut  '*  ilio  harmony  that  nmy  be  shomi  to  suheiat  between 
the  doL'trinee  elalwrated  in  the  respective  diviaions,  ia  a 
atr^jng  eunfinuation  of  their  truth."  "When  I  began  to  pro- 
pare  the  ttecond  and  preatly  enlarged  edition,  I  looked  for- 
ward to  fulfilHng  this  intention,  which  disturbed  hcaltli  had 
before  oblige*!  tue  to  abandon.  Eventually,  however,  I  left 
the  atlditional  part  unwritten — jHirtly  because  the  work 
ha«)  already  become  too  bulky,  and  partly  bccauiw  I  thought 
that  the  harmonies  I  pro|>owfd  to  twint  out  were  eo  con- 
epicuoiu)  that  all  readers  would  ]>creeivc  them. 

Thia  last  reason  prt)vc(l  to  be  iJl-groundod.  Far  from  re- 
cognizing the  haminnies  which  I  thought  con$picuon.4,  sun- 
dry eritit^  have  enlarged  on  the  incongniitiea.  In  a  review 
published  in  the  Academy  for  April  1,  1873,  Mr.  Henry 
Sidgwick  apeaks  of  "  the  ma%y  inconsistency  of  his  [my] 
nietaph,>i;ical  results."  i^imilarly,  a  writer  in  the  Spectator 
for  the  2l8t  of  June,  IST^i,  asserts  that  "  Mr.  Spencer's  aya- 
lem  has  the  incurable  defci-t  of  fundamental  incohen-nce." 
Prfif.  Orecn,  also,  in  two  articles  which  appearc-d  in  the  Con' 
temporary  Review  for  Dc^-emlwr,  ISTT,  and  ilarch,  Ift'S, 
dtfTotea  much  Rpoce  to  showing,  as  he  thinka,  that  my  viewa 
are  not  ct<herent.    Tims  I  find  it,  if  not  neccaeary,  at  any 

rate  deatmble,  to  fuh&I  my  firat  Intention. 

Ut 


'ACS  9>  THK  TUUa>  XDCTSUSL 

Jtmz  mmauM  rmmmtk  dtat  wfaete  P*i^  f^n^ing^.  po&deal 
or  dwrtirtfaAal,  maa  b%i^  one  wiio.  beiievine  due  osdier 
tide  m  wik>n7  ri|dit  or  wbtQj  wToajCr  'Wliiies  to  conunit 
lummH  tutiinlj  to  eidier.  ii  nauHj  Looketi  upon,  hj  hath 
wicfa  na|kKiABT  if  nnc  widi  aTcraon.  Ami  n:  d±  cnrioos  to 
K«  twvir,  saalo^^omtf,  in  a  ennfinTo^rr  so  ramKe  ia  its  isaes 
frvum  human  mterwCi  a»  that  between  ReaHsm  ami  Iiieafiem, 
tf>e  enniKriatina'  ftf  a  view  which  reeo^nizes  an  dement  of 
tntth  m  OKk,  wttzam  tf>  begM  anxipathT  tatfa^  than  ^mpa- 
^Kj,  The  adherent*  of  either  doctrine,  betiering  that  h  b 
enthelj  tme  or  enttrelT  fabe,  are  aretse  to  a  cooeiHatioo 
which  re«|in7M  an  j  Mcrificfc  Surrender  of  a  part  of  their 
fl'xrtrine  n  abivMt  as  offeonre  to  their  oawnrr  jprvpre  aa 
unrr^nHer  nf  the  wb«^;  and  the  propoaer  of  it  is  caisand 
all  ff/nnd. 

}i/^>f^mnf;,  thm,  the  disfaTonr  with  which  both 
Itealiirtfl  ami  Idealinta  naturally  r^ard  that  Transfigoml 
ll'raliimi  which  accepti  from  each  a  moietr  of  his  doctrine 
Irtit,  T*-'fn^M  the  rent,  I  scarcelj  expect  that  where  thev  before 
A\pfhvf'!Ttrf\  fffiW  mconf^ities,  this  new  diriaon  will  show 
thfrm  that  there  are  congmities.  I  can  do  no  more  than 
exhiMt  thew,  in  the  belief  that  they  will  be  apparent  to 
all  who  liflve  not  yet  committed  themselves  to  one  ade  or 
the  fAhfT.  T  may  add  that  inability  to  rec<^m2e  these 
p'rtiKniitiMi  admitf)  of  two  interpretations,  conveniently  sug- 
((p«t«'(!  by  a  Bpmilfi  which  I  have  before  employed  in  another 
n-lntioTi.  Taken  at  different  angles  from  the  same  object, 
the  two  pliotographB  placed  in  a  stereoscope,  when  first 
viftwfd,  Ti'it  imfrctnimitly  form  a  conftised  double  image; 
liipt  nflcr  pfTw'vcring  (contemplation,  most  observers  find 
tlifiii  Hiiddf-nly  unite  into  a  single  clear  representation  of  the 
object.  Mcnnwliilr,  there  are  some  eyes  which  to  the  last 
fail  in  rfimbining  tlicm;  and  to  which  they  continuously 
•ppi'iir  ronfiicting  and  confused. 

IdWiHm,  Ortober,  1880. 


PREFACE  TO  THE  SECOND  EDITION. 


W0BD6  are  somewhat  strained  in  their  meanings  by  calling 
that  a  Second  Edition,  of  which  the  new  portion  greatly  ex- 
ceeds the  old  portion  in  amount;  aa  happens  with  this 
Tolnme,  and  as  will  happen  with  its  successor.  Of  the  five 
Farts  here  bound  together,  the  two  that  have  previously  ap- 
peared cover  217  pages;  while  the  three  that  now  appear 
for  the  first  time  cover  425  pages. 

Nevertheless,  the  fact  that  sundry  of  the  cardinal  ideas 
contained  in  this  work  were  enunciated  many  years  ago, 
must  not  be  lost  sight  of.  "When,  in  1855,  the  First  Edition 
of  The  Principles  of  Psychology  was  issued,  it  had  to  en- 
counter a  public  opinion  almost  universally  adverse.  The 
Doctrine  of  Evolution  everywhere  implied  in  it,  was  at  that 
time  ridiculed  in  the  world  at  large,  and  frowned  upon  even 
in  the  scientific  world.  Naturally,  therefore,  the  work, 
passed  over,  or  treated  with  but  small  respect,  by  re- 
viewers, received  scarcely  any  attention;  and  its  contents 
remained  unknown  save  to  the  select  few.  The  great  change 
of  attitude  towards  the  Doctrine  of  Evolution  in  general, 
which  has  taken  place  during  the  last  ten  years,  has  made 
the  Doctrine  of  Mental  Evolution  seem  less  unacceptable; 
and  one  result  has  been  that  the  leading  conceptions  set 
forth  in  the  First  Edition  of  this  work,  have  of  late  obtained 
considerable  currency.  In  France,  some  of  them  have  been 
made  known  incidentally  by  the  treatise  of  M.  Taine,  De 
rintdtiffence ;  and  the  lucid  exposition  of  Prof.  Ribot  in 
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PREFACE  TO  THE  SEC30ND  EDITION. 


liU  Pgych'Aogie  An(fla*M  Cont«mpwain«^  Las  present 
llieni  all  ut  a  systcmadc  form.     In.  England,  they  hava 
8prea<]  through  variotie  channels.    Among  these  I  niay  more 
rsj>ooiaIly   name    Thts  Phystol-ogy   and   PatJutixttfy  of  the 
Mind^hy  Dr.  Maud^IcT,  the  first  diviaion  of  which  work  U , 
]>ervaded  by  them.     Aa  meet  of  those  who  will  read  thii 
Second  Edition  of  the  Prinoipl^  of  P»t/c/iolo^,tiev or  saw! 
the  First  Edition,  and  cannot  now  get  aucesa  to  it;  and  0%] 
in  Parts  HI.  and  IV.,  they  will  meet  with  ideas  tliat  hav4 
hcen  already  made,  in  the  ways  indicated,  mora  or  less  fa- 
miliar to  tlietn;  it  ia  needful  that  I  should  state  tlieao  facts 
to  prcvont  niisiapiirolierwioiis.  . 

Part  v.,  which  closes  this  volume,  ig  the  Part  reforre*!  to^fl 
in  the  6nal  paragraph  of  the  Preface  to  the  First  Edltion,^^ 
Its  omitted  for  the  reasijns  given.    In  now  fulfilling  the  half- 
promifip  there  made,  eventually  to  add  it  to  the  real,  I  have 
the  Mitiftfac^tiou  of  feeling  that  during  the  fifteen  years  that 
have  elaiitted,  the  hypothesis  set  forth  in  it  has  aeeumed  a      i 
much  higher  developmcot.  ^^| 

The  long  dolnys  in  the  i^ues  of  the  Bueccasivo  prtrtiona  o^^l 
this  work,  have  ariflcn  in  [Mirt  from  dirtturlianccs  of  hcaliU  ^i 
that  have  from  time  to  time  compelled  mo  to  desist  froni^| 
work,  and  in  part  from  the  continuous  attention  tiiken  in^^ 
arranging  and  suiwrinlcmliug  u  systematic  eullwiiyn  of 
materials  for  the  Principles  <>f  Svpivtoffy,  jjreaently  to  ba 
commenced.  1  have  reason  to  hope  that  ncitlicr  of  these 
causes  will  operate  so  seriously  in  delaying  the  i^ne  of 
numbers  which  are  to  compose  the  second  volume. 

LoxDoa,  Dtumbtr,  \%70. 


PREFACE. 


The  four  parts  of  which  this  work  consists,*  though  inti- 
mately related  to  each  other  as  different  views  of  the  same 
great  aggregate  of  phenomena,  are  jet,  in  the  main,  severally 
independent  and  complete  in  themselves.  The  particular 
aerial  arrangement  in  which  they  should  be  presented,  has 
consequently  been  in  great  measure  a  question  of  general 
expediency;  and  while  the  order  I  have  chosen  is  one 
which  seems,  on  the  whole,  the  most  advantageous,  it  is 
not  one  which  all  readers  are  bound  to  follow.  A  brief 
characterization  of  each  part,  will  enable  every  one  to  de- 
cide for  himself  which  he  may  best  commence  with.f 

The  General  Analysis  (of  which  the  essential  portion  was 
originally  published  in  the  Westminster  Meview  for  Octo- 
ber, 1853,  under  the  title  of  "  The  Universal  Postulate," 
and  reappears  here  with  additional  arguments  and  explana- 
tions) is  an  inquiry  concerning  the  basis  of  our  intelligence. 
Its  object  is  to  ascertain  the  fundamental  peculiarity  of  all 
modes  of  consciousness  constituting  knowledge  proper — 
knowledge  of  the  highest  validity. 

The  Special  Analysis  has  for  its  aim,  to  resolve  each 
species  of  cognition  into  its  components.  Commencing  with 
the  most  involved  ones,  it  seeks  by  successive  decomposi- 

*  The  nnmber  of  parts  is  now  greatly  Increased :  this  volume  contains 
fire,  and  the  second  volume  will  contain  four. 

t  The  order  has  now  been  wholly  changed :  the  two  parts  immediately 
named  as  coming  first,  being  relegalpd  to  the  second  volume. 
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PREFACE. 


tioiiH  to  reduce  cofniitions  of  every  nrrlnr  to  thosr  of  UiA 
simplest  kind;  and  bo,  ftnalljr  to  nuikc  apparent  the  com- 
TOon  nature  of  all  thougUt,  And  disclose  its  ultimate  coa-     i 
etituentj.  j^f 

"While  these  analytical  parts  deal  with  the  phenomena  o^^ 
inteUigeurc  mihjectively,  and,  aa  a  necee^ry  eonflefpieneo, 
are  confined  to  human  intelligence;  the  synthetical  parts 
deal  with  the  phenomena  of  intellipenre  olijectively,  nnd  so 
ineitide  not  Iiuman  intelligence  only,  hut  intelligence  under 
every  form. 

The  CienerBl  Synthesis,  setting  out  ivith  an  ahstrftct 
ment  of  the  relation  su1>j)i>(ting  between  every  living  organ- 
ism and  tlie  external  world,  and  arguing  that  all  vital 
actions  whatever,  mental  aiul  hotiily,  inu»t  Ue  expressible 
iu  terms  uf  this  relation;  prikceeds  to  fontiulate,  in  such 
terms,  the  ancccBsive  phaaea  of  progre^ing  Life,  coutudercd 
apart  from  our  conventional  elaswifieations  of  them.*         ^M 

And  the  Special  Synthesis,  after  exhibiting  that  gradual^^ 
differenlifltion  of  the  psychical  from  the  physical  life  which 
accompanies  the  evolutiun  of  1-ife  in  general,  goeu  on  to  de- 
velop, In  its  application  to  [wycliical  life  in  particular,  tho^J 
doctrine  which  the  previous  part  seta  forth:  describing  th^H 
nature  and  genesi-H  of  the  different  modcH  of  Inlclligonee,  in 
terms  of  the  relation  which  obtains  between  inner  and  nuter^J 
phenomena.  ^^ 

As  may  1«  supposed,  the  analytical  dimiona  are  much 
less  readable  than  the  s^Tithelicfll  ones.  Ileneo,  while  all 
who  are  accuntonicd  t"j  nfudie^  of  an  aWlract  character  are 
rcconimended  to  follow  the  order  in  which  the  parts  stand, 
■a  being  that  most  conducive  to  a  clear  undcii«taiiding  oj 
the  system  tii  i\n  ensemble;  tlio^o  who  arc  nnfuniiliar  witi 
mental  philosophy  may,  perbapd,  more  advantageotislj 
begin  wiib  Part*  IIC.  and  TV.:  ntiiming  to  Part-s  I.  and 
•hould  they  feel  !*ufficieritly  intcrcatcl  to  do  &o. 

*  A  portinn  nf  the  Pfttt  tlini  diwcrlbcd.  is  now  embmlidd  In  The 
Cipitt  of  Bi'ifnt/jf. 


PREFACE.  Ix 

R^speetinp  tho  fixwution  of  the  work,  1  may  say  tliat  in 
aiindrv  ways  it  falls  much  short  of  my  wishes.  There  are 
places  ui  wliich  tho  arn:ument  is  inrompletely  carried  out; 
places  in  which,  from  inadei^uale  explanation,  there  is  an 
>pareut  incongruity  between  the  statenienta  there  made 
and  thoBC  made  cl&cwhere;  and  there  are,  I  fear,  plflcea 
when*  the  fonn  of  expresfiion  is  not  so  precise  as  it  should  l>e. 
^Add  (o  whicli,  that  in  treating  midorfit-veral  separate  aspects 
subject  80  exten^ve,  I  have  ptrhaps  erred  in  attempting 
much;  and  have  bo  dc%*oted  neither  thought  enouph 
lor  fipace  enough  to  any  one  of  tlie  several  aiipeela  under 
which  the  subject  is  presented. 

While,  however,  I  am  conscious  that  the  work  contains 
laiiy  more  ini[)erfecliou»  thuu  it  wouUi  have  done  had  its 
>pe  been  more  limited  and  itf  cLubonitioH  longer,  I  would 
"pxcusT'  tho  iflsiie  of  it  in  its  present  form  on  several  grounds: 
irtly  ou  the  ground  thai  it  is  almost  useless  to  wait  until 
ly  organized  Iwdy  of  thought  has  reached  its  full  develop- 
ment, which  it  never  docs  in  the  course  of  a  single  life; 
ly  on  the  ground  that  it  is  next  to  impossible  {or  the 
riter  of  a  work  like  this,  to  dispense  with  the  aid  of  can- 
id  eritictsni;  but  chiefly  on  the  groimd  ihnt  the  general 
itba  enimciateil,  being,  as  I  believe,  both  new  and  iiu- 
>rtant,  il  seemed  to  me  undesirable  to  delay  their  publica- 
||nn  with  lli(>  \*iew  of  by  and  by  presenting  thcra  in  a  more 
led  guise. 


For  the  somewhat  abnipt  termination  of  the  work,  my 
•ology  niui^t  ht\  tliut  «iiHtur!>ed  lieiilih  has  obliged  me  to 
sist  fnuu  writing  a  "  Summarj'iind  ('onclnsion,"  In  which 
pur[X)sed  to  bring  the  sovernl  liites  of  argument  to  a 
:iia.  I  greatly  n-pret  this;  not  only  iKt-auw  the  hnnnony 
It  may  Ite  shown  to  suiwisf  between  the  doctrine)*  clalKir- 
itt»d  in  the  respective  divisions,  is  a  ^trtnig  confinnation 
their  tritih;  but  l»ecause,  in  the  absence  of  explanation, 
le  mi« understanding  may  arise  conccniiiig  the  iinplica* 
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PART   I. 


THE   DATA   OF   PSYCHOLOGY. 


CHAPTER  L 

THE   NEEVOUB   SYSTEM. 

§  1.  The  lowest  animal  and  the  highest  animal  present 
no  contrast  more  striking  than  that  between  the  small  self- 
mobility  of  the  one  and  the  great  self-mobility  of  the  other. 
A  monad  passing,  apparently  with  some  rapidity,  across  the 
field  of  the  microscope,  really  advances  with  extreme  slow- 
ness: its  velocity,  unexaggerated  by  combined  lenses, 
being  about  that  of  the  minute-hand  of  a  watch.  The  parts 
of  a  disturbed  sea-anemone  draw  themselves  together  with 
a  speed  which,  though  immensely  greater  than  that  of  a 
monad  through  the  water,  is  insignificant  as  measured  by 
the  speed  of  most  terrestrial  and  aerial  creatures.  Compar- 
ing the  movements  of  Protozoa^  or  of  Zoophytes^  with  those 
of  Birds  that  keep  pace  with  railway  trains  or  those  Mam- 
mals that  gallop  a  mile  in  a  minute,  their  locomotive  powers 
seem  scarcely  appreciable.  Masses  being  supposed  equal, 
the  quantity  of  motion  generated  in  the  last  ease  approaches 
a  million  times  that  generated  in  the  first. 

Contrasts  of  this  kind  exist  within  each  great  division  of 
the  animal  kingdom,  as  well  as  in  the  animal  kingdom 
taken  as  a  whole.  The  sub-kingdom -^nnwZosa  shows  us  an 
immense  difference  between  the  slow  crawling  of  worms 
and  quick  flight  of  insects.  Among  Mollusks  the  sluggish- 
ness of  the  Tunicata  is  no  less  marked  than  the  activity  of 
the   Cephalopoda.     And  between  the  inferior  or  water- 

a  8 
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bre&tliing  VerieOt-aia  nntl  euiwriur  ur  atrbreatliiug  Vt 
hratOi  Iherc-  is  an  equally  conspicuuus  unlikences  in  unoi 
of  iiiovciiK'nt. 

Tills  si'lfiimljility  vsliich  l>y  iu  greatw  ftinoiint  general 
distingiiUliee  liiglier  nniiriaU  fn^m  lower,  and,  inJee<],  en 
lurm'l.v  into  uiir  fonwiHiuna  uf  liiglit-r  urnl  Iowit,  i»  display 
iu  several  ways.  We  set'  it  in  ihv  ehaDguii  oi  uttitudc  tl 
are  niaiic  willioiit  moving  the  Unly  from  \i\mc  to  plutT. 
Wo  «oo  it  in  llifi  tnijisferencp  of  tlie  ImhI^  as  a  wliolo 
tbrciigli  spacL':  cotuiilerinji;  thit>  tniiisfpreiR'C  a|}iirt  fro 
oxtcmal  resistances  overcome.  And  we  ace  it  in  the  ovi 
t'oniirig  of  rcaistaiu'ca — both  those  of  nieilin  nnd  th 
duo  to  gravity.  Ml  ihcst;,  however,  are  numifealations 
one  ability — the  ability  to  ^nonite  a  force  wliieh  cith 
showa  itself  lis  iiuniieiitiiiu  or  wuuli)  getieraLeMUOiiiO-nt 
but  for  a  ecuDierbuUiu'iiig  fon-e.  Aiul  it  is  in  this  gene 
form  thai  we  arc  here  eoneemeil  with  tiiie  ability.  We  hava  , 
to  eontemplAlc  the  inferior  aniniala  as  l>cing  generators  O^M 
verj'«inall  <|imnlitied  of  actual  or  potentiftl  motion,  nnd  th^^ 
higher  aniiiialH  as  U*ing  generatut?  of  relatively-tmmenti^i 
quautitica  of  aetual  or  potential  motion.  ^H 

§  '2.  With  what  internal  differences  are  tbcde  different 
of  extrmal  mnnifeslution  ronnp<*tedi    No  doubt  with  i»ci 
eral.     An  m-tivo  oT^anisin  i-ontaina  various  appliances 
one  of  which  can  1m?  spared  without  greatly  diminishinj 
or  t|uite  destroying,  ita  activity. 

If  ihe  alimentars'  systeni  be  incapacitnted,  there  must  pre- 
sently rcstill  n  deirn-ased  power  of  generating  motion,  from 
tack  of  the  rnnlerlal^  whence  motion  is  obtained;  and  hcnee 
the  flier,  conspicuous  tlirouglinut  the  liiiiniiil  kingilom,  that 
along  mth  much  locomotive  activity  there  goes  a  developed 
apparatufi  for  taking  up  nutriment.  It  is  nianlfefll,  too* 
that  there  eamiot  be  great  self-moljility  unless  Ihe  absorbed 
materinlK  are  elHcietitly  distributed  to  the  organs  whieb 
transform  iuseusible  motion  into  Bonaiblo  mution:  and  thua 


THE  NEIiVOUS  SYSTKM. 


S 


il  happens  that  m  we  ascend  from  creatures  which  move 
litUi:  to  vrealun-9  which  move  luticb,  we  meet  with  a  more 
jiad  moro  evolved  vascuhtr  sv'atem.  Siniiliirly  with  the 
organs  for  Hopnmiiiii;  from  (he  bloixl  the  i^ul>staiii-cs  ihat 
hsve  vieldi'd  iii)  thi^ir  cdiitaiutNl  luotion.  If  tliu  bluud  be- 
comes choked  with  inert  matter,  there  nceei^arlly  rcsulut  a 
tiecn:adC<]  goncsitt  of  motion;  ami  therefore,  a*  we  sec  on 
comptrin];;  inactive  with  active  animnls,  the  exattutinn  of 
activity  IB  accompanied  by  the  development  of  depnratiug 
atriieturet^.  tStUI  ch'unT  i»  it  that  the  jirudiiclion  of  much 
uotiou,  and  tlie  resistance  to  those  forces  which  anlagonizfi 
motJun,  imply  parte  capable  of  beariuR  great  strains — 
niuasM)  of  dense  tissue  such  as  in  vertebrate  unimal^  form 
hones,  and  in  inveriebrute  animals  tVinn  dermal  framty 
worl»;  and,  accordingly,  as  we  a<)eend  from  creatures  that 
arc  inert  to  creatures  that  are  vivacious,  we  aiJvance  from 
weak  to  strong  akeletous,  iutermtl  or  exteniaL  Above  all 
il  is  aclf-cndenl  that  along  with  locomotive  activity  there 
miitft  exist  thojM?  contractile  organ<i  which  are  the  immC' 
diate  niorcrs  of  the  limbs  and  conse^juently  of  the  bo<ly; 
and  hcuce  the  direct  coime<*lion  between  absence  of  miw 
Cnlar  libres  and  extremely-small  9elf-mobilily,  and  the  direct 
(.,  .  •  .11  between  development  of  the  muaclcs  and  much 
^'  >iity — euniieeliuiiB  so  direct  aK  to  make  ii  at  first 

sight  seem  that  tjie  genesis  uf  motion  variee  as  the  mus- 
enlnr  develnpm<-nt. 

Kenuttely  lU-pcndent,  however,  as  the  genecis  of  motion 
10  on  digestive,  vaacular,  respiratory,  and  other  gtmctnres; 
anil  immediately  df|n'nilent  aa  il  is  on  cinitraciile  slruc-^ 
tures;  itf  mo^t  important  dependence  remains  to  be  named. ' 
Fnr  all  of  tlieM>  appliances  taken  li^n*thcr  nan  do  nothing 
of  thf'iiirtclves.  The  miiseh-s  are  hnt  inRtrnmrnTs.  which 
remain  paiwive  nntil  their  power  is  evokeil  by  the  fltnictiira 
wbieli  \i»ea  tlieni;  and  the  quantity  of  motion  they  then 
give  ont  vario§  according  to  the  demand  made  by  this 
exrlling  and  controlling  Htnicturo.     In  other  worth;,  tho 
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jjiiiiiil'ir  «r  id-iiiiiLry  generator  of  motion  is  the  Xerrons 
Mv.-*(i'm.  Wln-rc  thv.n:  is  fxtremely  little  power  of  generat- 
iiif.'  iiiuiiiiii,  iiM  iiiiKriig  the  Protozoa  and  the  inferior  Ceelen- 
finifiif  ilinc  is  IK)  iiiTvmifl  wvstcin.  Where  activity  begins 
In  t-lmw  iiM'IC  ti  lu-rvtiiiM  Hystciii  hcgins  to  be  risible.  And 
^^l^r^l■  ilif  |Ki\vrr  nf  wlt'-nidvi'iiipnt  is  great,  t!ie  nervous 
ivi''iii  !■■*  fiiitipiinitivcly  well  developed.  Though  the  mus- 
I  iiliii  h\pihiii  HUn  ln'i'omi':»  largt-r  and  better  organized;  yet 
till'  i|i(iiiiiil,\  nf  iiuiiioii  {irtHliu'tiil  is  fundamentally  related  to 
titi  d(  juii-  III'  in-rvoiif'  lU'vt'luituicnt.  Not,  indeed,  that  it  is 
>'>i  iiliiiiil   uiili  iiiiytliiuf;  Hki)  nnifomiity:    this  vce  shall 

|iii lit  r<i'i<  iliiit  it  ciinuitt  1h\     But  it  is  so  related  more 

Hiiiliiiiiih  iliiiii  111  iiin  otluT  way.    A  few  typical  eontrasts 

I'  ill  i<llnt\    llllri 

li  t     rim  iiI«.M'n.'c  iM"  ini'S!ir.ni''uu"nis  renders  detailed  eom- 

|iHil»Mii  lutii'tif!  i\w  \:)ni>u$  «•":»«!>(>?  oi  Jf'Miifca  unsatisfac- 

lii)  \      ^  hi  |tulitii^  s»ili'  b-t  Ai.ji-  I'v.f  exTwme  Terms,  however, 

nil  llMil  iMi  Miit)Ut>ni(«Mmblr  I'.^^iTy.uv  v.\  xhc  prviXTtion  be- 

MvtH'M  llin  i(i<i'\on«  !>\>ieH!  *•.•„■  :":  c  r:^:  of  the  body.    The 

MMI|iM(HI',V  AM^itliMhs  tthuV.  *;.'  ".."■..        :-.e  way  of  moving 

^■MfMMll  »HHm»(\»H*H.s  vMv.srjt.;.:.,;  : : ;  .v.^S*^  sfverally  pos- 

Wl,V  H  •H»*|l\'  uttia"  j;*;^'::.  V.  «  -.\  ;:?  dV.-vs:  but  Cepha- 

ll  u(  lH|i  thU^Ux'^uu-  ,-\\t.  >.:...:  i::\  s.tiv^  ».»reaiures 

krt  (imtV^h  Itw  \x.*A-    .v<  .■     ■^:  :.  .i-/-  dsh.  oon- 

WMW  wi  W\\V\v  livx^  -.       .     .v.:-  V.  ".-    i--^r  ratios  to 

|WM^»uu»W'  **•     ..  N  ».-  V       ■■■^.-. -^  i-'-ials — 

iVH  U\»  \W»*w>w-  ,\•^     ..  .>  •-  x.;-:>  .:  :''-;=l^  nervous 

*  lltut  Wii\v  ».. .   •-     -^       .  ■  .   ■•.     r.. -.-  -'ir  TiLirked 

^     .\»  ts>^>.x.     ■.      \   -  ^        .-•  s  <-v^>  These. 

h  »uu^  \  .      V  v>,  •  -■  -s.-Tr-:   -'-.-.z.  The 

nk  ■»!    « .  >■  .-■•■'     ■-"■-•i'^C'-'ies  oi 

,\\w      *•        >.   .    s.  .  - .,  v.'.        ir*-"  ■■-■■•*-   -T'ltfre 

«WHv*K*\i'  \  .  .,  -,  •..    .         ,^  ^                  ■  ■,'«f.  ±z-l.  the 
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difference  may  be  safely  aascrted.  There  are  alao,  in  tiome 
anntiloeo  tyitra  contrasts  between  tlie  nerroua  system  in  the 
inac-tiveanrl  aetivcKta^B  nf  the  same  individual.  The  feebly- 
uK^ring  caterpillar  kas  but  a  email  nervous  system;  the 
butterfly,  witli  its  power  of  vigoroiia  Bight,  baa  a  relatively 
lHrf;e  one;  and  during  the  intermediate  pnpa-fttate,  in  which 
the  organization  is  Iving  adapted  to  thiA  more  vivacions 
life,  a  rapid  growth  of  the  nervous  system  may  be  traced. 

It  is  in  the  VeHei^raia,  however,  that  the  most  striking 
evidence  meeto  lis.  According  to  Leuret,  the  average  ratio 
of  Llie  brain  to  the  body  is — in  fiahes,  1  to  5,668;  in  rep- 
tilea,  1  to  1,321;  in  birds,  1  to  212;  and  in  mammala,  1  to 
188.  Now  though  these  can  be  but  rude  approximationa, 
aince  there  are  great  dijferenees  within  each  elass,  and  since 
the  ratio  of  the  brain  to  the  body  ia  not  the  ratio  of  the 
whole  nen'oufl  system  to  the  body;  yet  the  relations  they 
indicate  are  substantially  true.  AVore  the  weight  of  tho 
Rpinal  cortl  aocl  the  nerves  added  to  that  of  the  brain  id 
each  caw,  the  strengths  of  the  contrat^ts  would  be  consider- 
ably dintinifihcd;  hot  the  contraRts  would  still  be  tttrong. 
And  with  them  there  go  the  strong  contrasts  between  the 
fli'tinties  in  the  respective  claaaes — tho  Fiahee  that  swim  in 
a  Dieiiium  of  their  own  si^ecific  gravity;  the  Reptiles  of 
which  the  higher  have  to  support  the  weights  of  their 
bodies  aa  they  move  about  over  tho  land,  but  cannot  do 
this  for  long  together;  tho  IJln^ls  and  Mammals  that  are  In 
constant  locomotion,  often  at  high  velocities.  Here, 

too,  the  alleged  connection  is  rendered  the  clearer  by  the 
approximate  uniformity  of  the  relative  amount  of  muscle. 
The  weight  of  muscle  in  a  6sh  forms  something  like  as 
Urge  ft  part  of  the  total  weight  as  it  does  in  a  reptile — 
perhaps  a  larger  part;  and  a  reptile  is  scarcely  if  at  all 
inferior  to  a  bird  or  a  manininl  in  the  proportion  of  contrac- 
tile tinsne  it  poiiscsscs.  Hence  it  hccomcs  manifest  that 
indispensable  as  is  contnirtile  tiwue  to  the  genesis  of  mn- 
tion,  its  quantity  does  not  determine  the  quantity  of  motion 


(ronprato*!.  Wlieroas,  notwillielandiiip  the  many  eomplic 
iug  i^-ii'eiinistan(.'(?e,  a  gciifral  retuituii  l>otwt>en  quantity 
ncrvo  and  qtiRntit}'  of  motion  is  trat^ealtlc. 

Tlmroi  arc  tpoctnl  canes  which  illtiKtrato  tins  relntion. 
may  nanie  one — the  cast  nf  th<-  Pori»oi«>.     A  IVirpji 
liraiii  exc««dB  greatly  in  sixe  the  hrainft  of  otlior  Mtiuiiii 
(hat    liavo    IkkUm    oonma-iwuruto    with    il^    own,    exitpt 
that  of  Man  and,  |i(<rhn})tt,  that  of  the  (torilla.     Such 
Btnirturc  in  a  crruturo  kadin<r  so  ainipir  a  life,  is  a  w^rio 
difficulty  ill  the  way  of  piim^nt  int.erprelaiinnB;  but  is  ^]»i 
m  liannony  with  the  iriterpretatiniiA  here  pivrn.     I'nqx)! 
accompanying  a  stcom-veasci,  f^niubttllin^  and  makinp  c 
oureioiis  on  either  side  without  apparent  effort,  provp,  by 
Ifeeping  up  bo  high  a  vi-lfH-ity  through  so  dfnac  a.  medi 
that  their  motor  energies  aro  enormoua. 


th" 


§  4.  A  closor  examination  of  tho  facta  soon  reveals 
inBuflicIeni'V  of  the  forcgning  generalization.  Deep  a&  is 
the  oonnecrion  Itctwocn  norvoiw  dcvclopmenr  ami  loiMiniotivo 
artivity,  further  eonipnrisons  Miow  that  it  Ib  compHca 
with  twme  otla-r  ctniicflinn  s«-arcely  Jess  nidiral.  If,  otli 
tilings  being  cipuil,  the  quantity  of  motion  gene 
varied  directly  ii.s  the  <]ituntily  of  nerve-tiHsue,  iIkti,  ii 
cpoatiircs  eonatitutionally  alike  or  bnt  little  digainiilnr, 
tolerably  constant  ratio  wonld  exist  between  tho  inaas 
tho  ner\'ou9  si*stem  and  the  ihhsb  of  the  body:  Bn|ipotiing 
the  body,  whether  large  or  Mnnll,  to  lie  carried  from  place 
to  place  with  eipial  velocity.  The  ratio  is  fur  from  constjint 
however. 

A  horse  galIo|>B  nnich  fiister  than  a  man  nins;  and 
Itorse  in  ordiimry  work  daily  moves  Lis  body  through 
apace  grejiiertliiin  that  Thrruigh  which  a  man  moves  his  Isoil 
or  greater  than  that  trnnapOBition  of  his  Imcly  which  a  umu 
daily  Inbnnr  in  e.jiiivalenl  to.  Hence  were  there  a  simp 
relation  between  unionnt  of  ner\'e-tiaflue  and  amount  of  ra 
tion  evolved,  a  horse,  which  weiglis  some  seven  tiraea  aa  rau 
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^$&  a  man.  slinuM  hnvc  a  norvmii  «>i*tpm  at  least  srvcn  limra 
as  ht-aw.  InstfjHl  of  this  it  has  u  Itfthtttr  norvnus  syjK^ni.  Its 
hraiii  wri^li*  but  one  poiin*!  eeven  ounces;  and  were  iU  spinal 
corI  iiiitled,  the  total  weight  \vouliJ  proliably  not  exoecit  twa 
ponmlsL  But  a  man's  brain  an<I  Pi)in«l  (ttnl  weiph  between 
ihrpi!  an<l  fonr  pontuls.  Thna  ilii-  horsi-'s  o<.Tv'bn>T«iuniil 
■lis  is  hut  one-tenth  of  what  it  ahoutd  bo,  were  this  rchition 
ilr  only  nne.  Still  clonrrr  is  the  prof)f  thnt  thprp 

U  some  othrr  relation,  when  wo  avoid  nindifyinjr  caujiffi,  by 
fomparing  aniiuala  of  the  same  genus,  or  species,  but  of 
different  siww.    'Hie  variotira  of  dops  snpply  pood  ilhifltra- 
tiMH.    A  newfonndlaiid  and  a  jipnniel  arc  alike  in  nrganixa- 
tioo,  food,  tempera tiire,  respirution,  &c.;   and  they  are 
siximslvly  alike  in  their  iwivere  of  locomotion:    the 
inta^  Ix'infj  on  the  bide  of  tlip   lar(j;cr  of  the   two. 
Were  gcneag  of  motion  measured  by  quantity  of  nerve- 
lisFTiP.  a  newfound  land's  eerebro-ppinal  asis  should,  iliere- 
1  fore,  exeet- d  in  size  that  of  a  spaniel  a?  much  as  n  newfrnrnd- 
^  land's  l>ody  exceeds  in  idxe  thfit  of  a  spaniel.    Bnt  it  by  no 
weans  does*  so.    AXIule  considerably  larger  absolutely,  it  ut 
much  smaller  relatively. 

<'on«iinently.  we  miisl  aay  that  thonf>:h  the  nervous 
eystem  is  the  initiator  of  motion,  and  thoiij^h  there  U  evi- 
^  deftly  ftome  ndation  tictween  (legree  of  nervous  develop- 
H  ment  and  <!ef;:ree  of  motor  energy;  yet  thw  relation  is 
H  involved  with,  and  obscured  by,  another.  Let  us  re-cxauiinc 
H  the  tacU  in  search  of  U. 

■mot 

Brrefl 
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%  5.  In  wlwt  other  way  than  in  relative  feebleness,  do  the 
tiomt  of  inferior  creatures  differ  fmra  those  of  sniierior 
creatureai  They  differ  in  ndative  simplicity.  Animntii 
thai  are  Iwit  little  evolved  perform  actions  which,  iKsides 
being  slow,  art-  few  in  kind  ami  severally  uniform  in  coni- 
lio^diinn.  Aniinnli*  that  are  much  evolved  perfonn  actioiw 
which,  lK»nde$  being  rapid,  are  numerous  in  kind  and  sever- 
ally involved  in  composition.    The  movements  in  the  ono 


Tnr  :^z^  .t  pptchologt. 

-  ■■    -  ..      ..:.      :   ■:::  •:>■:.•.■  'U^.  and  in  the  other  ease 

,     ■     •  .      .-■■•  'ii-'.i-- ■::'      Hu'.-i.  ?u'r*-kuurdoin  of  animak 

.-  --■  o..  i::Zi'.T-^'.  rt-luTion.  a^  mueh  OB  it  docs 

■     '   -■' .     -^i.'/.'.i::  :":.*  zx'-JTwMi'cd/a.digplav  soareely 

•     -  '  '  ■  i;-  •  -  -..  ..-■,,  -■   ,^_  r^  -.-irvl  !■'>  contract  their  lyHlies 

•■  '    •'■■■-'■.  i.r   !  i;:T<  rwiir-l- t- uTifi'ld  them.     But  in  the 

I   ;.'!    .  ■  It y.n. ,/.!■•]  *  nTTif -n.}n>.  U-«'l(s  iLt'  rajiiil,  quickly- 

'  'V  -'''I  ■■■■'  il  ;i'Jjii-i«-ii  inovfr-mcnt!:  exhibited  in  the  piir- 

..I  .if.'i  'jipiiui'  iii  pf'-v,  «■('  have  tlie  numerous  and  oom- 

I  M.'  ■!  jii.ni  jJiiriiM.nhi-t^iickfTwl  anus. used  not  only  forpre- 

I'  1.  i"ii  l.nr  i.i-r!i.-iniiiilly  for  travelling  over  solid  surfaces. 

I  11-     \;nii/on,i,  iiii'liiditiff  with  them  the  Annu/otWa,  enp- 

I  '     "  lil.i   f.'i  IK  ijil  ciiMlnirtt.     Hetwccn  the  unifonn,  little- 

■III. . I  MKiiii'h:'  nt'  a  Ni'iiicrtinp  wonn,  and  the  multiform, 

tH'ti  |i  .  .•iiil.iiK'.l  iiiKiitins  of  tlic  Crab  or  the  Spider,  the 

t"t'  '•  1"  >    I  -  |'.iniU»U-il  by  the  ditTereuoe  in  ner^•ous  evolu- 

"  "       ^i"l  -t  lil«i'  -triuinr:il  *'»intni!'i  accompanies  the  con- 

"  '  I  I  ■  <■'- 1 11  i!l.'  t.  «  -iv.iv'.c  :u-iioti^  of  the  caieri^illar  and 

'''■  '" '■  "   ..-i...':.  s  .;.::.-.>  v-:' r:;c  butterdy. 

''"'  '''  >'  I \    .    »  ,  :  ■  ■,  \. ■■<•.:!  ::u-!\a?o?  alone  with 

'■  ' '"'      •  ■  .   ■      .-*--,-,>  ■:.^-;:  sli'.'WTi  by  coni- 

»■  -■  ?^     :>  r>,Sii:ni:  by  alter- 

-    ;^    >:..".  -.r^nina  hi 
'I       '         ■  :  - .   .  ■  ^  -     •r.-^y  little 
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)us  ai'curaloly  a<liu«teJ  in  Uieir  relative  quantitiM  and 
BUCcesBiona,  an<I  iJint  are  tlieiiiselvus  compuiimitHl  iuto 
roufBea  of  action  (lirtwted  to  multiform  object*.  Antl  with 
loli  sm^Ii  increment  nf  mmplexitv  in  the  motor  functions 
ironghout  the  Vertebrata^  there  goes  an  increment  of 
;rvou8  endowment. 

This,  then,  ia  the  seeniidary  connection  which  traverses 
and  eomphcates  the  priuiary  connection.  "We  saw  that  were 
thoro  no  other  relation  than  tliat  between  quantity  of 
?rvo-tii«ue  and  quantity  (»f  motion  j^neratoil,  a  Horeo 
lonld  have  a  far  larger  nervous  flystein  than  a  Man, 
lead  of  baring  a  smaller  one.  But  finding  that  there 
also  a  relation  between  quantity  of  nervo-tisauc  and 
jmplexity  of  motion,  we  arc  led  to  expect  an  excop* 
>nalK'  Urge  nervous  system  in  Man;  and  are  enabled  to 
iderstand  why  he  baa  a  larger  one  than  a  Horse  ha^.  More 
ibviuua,  hecau!M>  nut  iuvutved  with  Irrelevant  diCFeronces,  la 
le  interpretation  thus  jnelded  of  the  general  rule,  already 
ilhutntted  in  the  o&^<n^  of  the  1)<^,  that  in  each  natural 
lup  or  order  of  Mammals,  the  nervous  s_>-stcm9  do  not  in- 
ease  in  ihe  same  ratio  as  tlie  borlics.  We  will  glance  at 
lotber  illustratioD  of  this,  supplied  by  K\ic  Primates :  Bpe- 
illy  iDBtnietiTe  because  of  the  significant  exception  it  con* 
tins,  and  H|M>ciaUy  interesting  because  that  exception  la 
furnished  by  mankind. 

The  small  monkeys  have  relatively  vory  lai^e  brains — 

irger  relatively  than  the  bruins  of  their  congeners,  tn- 

luding  eveti  the  liighest.    This  conncetion,  parallel  to  that 

^nled  Id  thef>paniel  and  the  newfound  land,  haa  a  parallel 

[pluualion.    The  movement*  of  the  little  Capuchin  monkey 

are  ap])roximately  as  vaiied  and  complex  as  those  of  the 

great  Gorilla:  and  hence,  in  so  far  as  nervous  evolution  is 

latwi  to  heterogeneity  of  motion,  the  Capuchin  should  have 

;  ncrrous  system  differing  but  little  in  size  from  that  of  the 

Jorilla.    Bnt  aince  there  is  also  a  relation  Iwiween  quantity 

nerve  and  quantity  of  motion  generated,  the  Gorilla's 
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amount  of  motion  which  would  require  a  larger  nervous 
system  if  the  rate  of  molecular  change  were  less. 

A  further  qualifying  fact  to  be  here  named  is  that,  all 
other  things  being  equal,  the  power  of  a  nervous  system 
does  not  vary  exactly  as  its  mass.  For  reasons  that  will 
hereafter  appear,  its  efficiency  as  a  motor  agent  increases 
in  a  somewhat  higher  ratio  than  the  quantity  of  matter  it 
contains. 

But  after  all  modifying  causes  have  been  allo%ved  for, 
there  remain  substantially  intact  the  fundamental  rela- 
tions set  forth — namely,  that  wherever  much  motion  is 
evolved,  a  relatively-large  nervous  system  exists;  that 
wherever  the  motion  evolved  though  not  great  in  quantity 
is  heterogeneous  in  kind,  a  relatively-large  nervous  system 
exists;  and  that  wherever  the  evolved  motion  is  both  great 
in  quantity  and  heterogeneous  in  kind,  the  largest  nervous 
systems  exist. 

§  7.  It  is  with  deliberate  intention  that  I  have  set  out 
with  this  unfamiliar  and,  as  many  will  think,  somewhat 
strange  presentation  of  the  facts.  My  reasoiM  for  doing  so 
are  several. 

One  of  them  is  that  we  are  here  primarily  concerned  with 
psychological  phenomena  as  phenomena  of  Evolution ;  and, 
under  their  objective  aspect,  these,  reduced  to  their  lowest 
terms,  are  incidents  in  the  continuous  re-distribution  of 
Matter  and  Motion.  Hence  the  first  question  respecting 
the  nervous  system  as  studied  from  our  point  of  view  is — 
what  are  the  leading  facts  it  presents  as  expressed  in  terms 
of  Matter  and  Motion  ? 

Another  reason  is  that,  apart  from  any  doctrine  of  Evolu- 
tion, true  conclusions  respecting  psychical  phenomena  must 
be  based  on  the  facts  exhibited  throughout  organic  nature; 
and  that  the  above  statement  does  literally  nothing  else 
than  express  these  facts — expresses,  too,  all  that  direct 
induction  can  tell  us  respecting  their  essential  relations. 
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The  actions  of  all  oi^anic  beinj^  including  tfaoec  of 
own  RpmR8,  are  known  to  no  only  n.-^  tnotinntt.  Sliutti 
oitt  our  inferential  interpretations,  the  Ibhim  nnd  doublii 
of  tlic  c^'apinp  prey  m  common  wUh  the  vuriously-adaptod' 
and  rapiiily-i'lianged  actionfl  of  the  pursuer,  are,  to  our  per-  i 
ceptiong,  uotliiiifc  but  movements  combined  in  particular 
ways;  and  »o  too  are  the  fhanjcos  of  expression,  tone*  of 
voice,  and  verbal  artit;ulationB  of  our  ft Uow- beings,  on  whichj 
we  put  Bueh  hidden  iuipticationt<>.  As,  then,  Bcicneo  roquire^| 
us  to  distinpuish  tlie  (mis  as  actually  prt-aented  from  the" 
8up)KiHitioim  \VQ  ortliuarily  join  wilh  (hem,  it  is  neodfu] 
exhibit,  in  all  its  nakcdnrss,  this  primoniial  relation  betwc 
the  oxtenial  motions  and  their  internal  originator. 

Yet  a  further  reason  fur  setting  out  thus,  is  that  we 
e«oo|}e  from  pre-conceptions.    Thtjsc  who  bring  with  th< 
to  the  inveatigation  of  psyi^hieal  phenomena,  the  hypothc 
that  have  (lem'ended  iu  lis  fn^ni  the  past,  Hn<  aInxMt  sure 
be  more  or  less  hiaiwed  thereby.     While  intending  to  avoid 
aiwutuptions  they  aiv  in  great  danger  of  having  their  con- 
clusions vitiated,  if  not  by  some  ancient  or  niodiievnl  idea 
under  its  iivert  form,  yet  by  corollane»  fi-om  it  that  have 
unobtrusively  embiMlied  tJiemsolves  ui  uiwuspectod  postu- 
lates.    As  we  shall  presently  seu,  even  physiologists  hare 
been  in  some  ease>4  thiiH  niitjleil. 

Hence,  then,  without  at  all  calling  in  question  the  truth 
of  those  other  and  quite  different  inleqirr-taliona  of  nervous 
phenomena  that  are  tantly  expressed  in  ortlinnry  language, 
it  is  proper  for  us  here  to  ignore  thcru.  Before  stud3^ng 
the  facts  from  n  leychological  point  of  view,  we  have  first  to 
study  theui  from  a  physiological  point  of  view.  The  pri- 
mary truth  dii^closed  by  the  fads  as  so  studied,  is  the 
nniverftality  of  this  relation  between  the  degree  of  nervous 
evolution  and  the  quantity  and  heterogeneity  of  tlie  pro- 
duced motion.  We  now  pass  to  the  sccondarj-  tnithg 
simiUrly  disclosed. 


CHAPTER  n. 

THE  BTB0OTCBB  OF  THE  NEBVOUS  8T8TEH. 

§  8.  An  outline  of  nervous  Btructure  must  precede  a 
detailed  account  of  it;  and  the  essential  facts  to  be  indi- 
cated in  an  outline  may  be  brought  most  clearly  into  view  by 
comparing  with  one  another  the  nervous  systems  possessed 
by  different  types,  and  by  different  grades  of  the  same  type. 
We  will  limit  our  comparisons  to  the  three  superior  sub- 
Mngdoms  of  animals. 

A  minute  nodule  with  diverging  threads  constitutes  the 
rudimentary  nervous  system,  as  existing  in  the  lowest 
MoUusk.  In  the  Laraellibranchs  several  such  minute 
nodules,  or  ganglia,  are  distributed,  usually  in  pairs,  in 
different  parts  of  the  body;  and  beyond  the  free  fibres 
which  they  severally  give  off  to  neighbouring  organs,  there 
are  fibres  by  which  they  are  connected  together.  Gastero- 
poda, considerably  higher  in  organization  and  activity,  have 
nervous  centres  among  which  a  considerable  heterogeneity 
is  produced  by  the  greater  size  of  some  than  of  others.  And 
besides  a  local  integration  of  paired  ganglia  into  single  bi- 
lobed  ganglia,  there  is  an  advance  in  general  integration, 
ahown  by  a  clustering  of  the  more  important  ganglia  about 
the  head.  -  The  Cephalopods,  and  especially  the  dibranchiate 
division  of  them,  in  which  the  molluscous  type  reaches  its 
highest,  show  us,  carried  still  further,  that  integration  of 

the  nervous  system  due  to  simple  growth,  joined  with  that 
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iiilopTfltion  cliio  to  confTntratinii  ami  cnnlrsonncc  of  ind^f 
<luijt  i-H'iitr<?s;  ami  itioy  aho  show  118  tlio  (litTfrt'iitialiot 
iiivoU'<Hl  hy  tlieir  obaugos  of  sizo,  form,  Aiid  distribiuion. 

A  dt'licald  t'onl  riiiiiiiiig  from  cml  to  vnd  of  tiu'  IhkIj,*,  i 
giving  off  lateral  tilirra  iu  pairs,  cougtitiites  thi?  iiervoi 
eystuiii   in    tlio    lower  Annul^Hta,      When    fpoin    ItiiihU 
Annelids  wp  paw  tn  ilie  Artiriilnt*'  ty[K«,  coniiK«o(I  of  8C| 
lucuts  U-aring  luiihs,  we  tiiid  the  nervous  system  formed 
a  aeriofl  of  ccutri^^,  caeh  sending  fibroit  to  tlic  different  orf 
of  ita  own  wniiicnt,  and   nil  of  them  united   liy  a  Uiiclc 
cord  of  tibres  wiili  a   fused  cluster  of  Btmilar  ueDtrct 
in  the  head.    Iii  the  highwArtfcvIataihcvv  is  an  inercatsed 
relative  size  of  the  nervous  centres  as  eunipnn'd  witli  tlieir 
connecting  strueturoa;    an  actuat  approaiJi  of  tho  cliiof 
nervons  eentrea  to  nno  another,  Ixith   longitndinally 
liiterally;  and  a  tiHul  coalei*teiKe  of  llienu    This  inlegratic 
didcloeed  by  cuniparLwns  v£  lower  and  liiglier  (ype*,  ma] 
also  be  observed  in  priigix-ss  during  the  developiueul  «jf  the 
individual  inncet  or  the  individual  enistacean.     And  alon^H 
witli  advancing  growth,  t'oneolidation.  and  combination  o^^ 
nervous  structures^  there  may  be  traced  an  increasing  un- 
likonots,    both    among    tho    cwntnil    mortrK^    tbcmscli 
amonc:  their  connecting  cords,  and  among  their  divcrgci 
fibres. 

Sueh  traita  of  evolution  are  exhibited  under  another  form 
in  the  vertebrate  Hub-liingdom.    Its  lowest  known  mombor,- 
i\ic  Amjf/iifKctut,  ha:4  a  i^implc  eranio-tipiiiai  axis,  the  antenor 
extremity  of  which  ia  not  made  appreciably  different  from 
the  rest  by  JeveIo])nient  of  diBtiiict  cerebral  ganglia,  uni! 
whi«"h  gives  off  lateral  norvea  that  hare  hut  minor  dii 
similaritien.     The  cychistonie  Fislion.  posseRS('<I  of  cerebt 
ganglia    that    are    tolerably    manifest,    lead    \m    to    tho 
ordiiiarr  tisliett,  in  which  tbefle  ganglia,  indtviduitlly  much 
larger,  form  a  ehifter  of  inasnea,  or  rudimentary   hratn. 
Hero,    however,    thongh    in    contact,    they    preserve    a 
serial  armngeinent:    their  aggregation  is  little  more  tl 
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(Imt  of  drwe  Uuear  Biicceg^on.  But  in  tke  Iii^best  fis1ie» 
CLTLain  of  tiieiii  wliirb  have  frreatly  increased,  overlap  the 
ntbens:  iiiiil  iLMid  si}  to  fonn  a  tnoro  coHipnct,  as  well  as  A 
Ijrjc«T,  aggrt'gale,  Superior  Kcptilfs  ami  liinU  display  this 
rr-UtiTC  iurrGOBO  of  certain  of  T.be  clustered  ganglia,and  con- 
^^qiiont  olwfiirntinn  of  tho  rest,  in  a  greater  dt'jpxie.  It  is 
i.'«rried  still  fiirtlier  in  the  inferior  ilaiumalB.  From  tlieiu 
upWRnls,  llie  leading  change  of  nervous  strufture  is  on 
Igumntatiou  of  the  two  larjjcst  pairs  of  these  airj:n'j;at<.?d 
>r\'otis  coutrefi.  In  Alan  one  pair  Iihh  beeoino  so  eimnimus 
tUtt  the  others  are  most  of  iliem  hidden  by  it,  and  nearly 
lerjccd  in  it.  Along  with  this  dir(*t  inte- 

itiou  there  goes  on  the  indirtx't  integration  eoii.stitiitcd 
by  morD  indmatf*  and  ninltipli<}4l  connections.  The-se 
are  l>o(]|  longitudinal  and  transverse.  While  in  tho 
Amp/ucxu^t  ihu  cranio-T^piual  axis  contains  but  a  email 
|m>|>.'rtion  of  the  nerve-tihrus  wbieli,  running  longitudinally, 
rvf  In  nniti'  its  ditTi'n'nt  (wirLs;  in  a  siiiM?rior  vert<d>nito 
jiuifll,  jmcli  uniting  nerve  fib rts  aro  among  the  chief  citn- 
ponente  nf  the  cranio-spinal  axis.  Ami,  aiuiilarly,  while  tho 
halv<>s  of  the  ccTohrutu  are  but  slightly  counect«d  in 
h.  and  hare  connections  that  are  relatively  delicient  in 
iv  inferior  Afnnnna^they  bttfoiue.in  llie  highi'st  Alaiuuiahi, 
^nnd  togelJier  by  a  fhiek  mass  formed  nf  initumerablo 
ytf».  Heanwhilti  there  have  IxH'n  arising  diffe- 

itiatiuns  no  less  (conspicuous.     Hcyoud  that  general  ono 
fe  to  deo'plopmcnt  of  tlio  anterior  end  of  tlic  cranio* 
axis   into  cen>brnl    canglia;    and    the   further  one 
liks   nature    wht<'h    ri>iiliM    from    the   relalively-«nor- 
j(U  gntwih    of  aouie   of   these;  other  differeutiatiuna 
iHve  ■  -^'ititutcd  by  the  local  unlikonesBos  of  Rtriicturo 

iniiil-  y  cKtablisiied.     As  they  enlai-go,  the  grejiter 

iglia  are  nmdered  extrrnally  di:5sinular  from  tho  rest  by 
■    1  of  f'dds  or  convolutions;  and  their  internal 
.-     .-i.y  ac()uire  distinctive  characters.     The  same 
holds  of  the  peripheral  nervous  eystcio.      I'alrs  if£ 
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iiorvra  tlint  were  ori|sina]ly  alniciet  uniform,  are  pendeT 
multiform  hy  llio  much  grentLT  gruwtll  u(  sume  than  ul 
others,  and  by  the  inner  diffcreu(«8  that  accompany  theat] 
outer  diffei-enc^w. 

This  fvinsory  survey  of  the  nervous  sTstein  under  tl 
various  forms  it  prc^vutti  throughout  the  auiuiul  kin^Iom, 
RnfK(>r8  to  »how  )iow  its  evolutiun  conforms  to  the  hiwK  of 
evohilion  in  pttiieral.  We  are  aliio  shown  hy  i(  wliut  lirral 
more  immediately  concerns  ua — that  while  the  niilinmntary 
nervous  system,  consisting  of  a  few  threads  and  ininuto 
centres,  is  very  much  soattered,  its  increaao  of  reUtivc  site 
and  increase  of  comjdexity,  go  hand  in  hand  with  increased 
eoucentnnion  and  inerea»ied  niuhiiilicity  and  variety  of  con- 
net^ttioiis.  Currying  with  us  this  f^eiierul  conccjitton,  let  ua 
now  study  its  structure  more  ckisely:  considering,  at  first, 
not  any  particular  forms  of  it  but  its  universal  form. 


§  ft.  The  nervous  system  is  composed  of  two  tissues,  whic! 
both  differ  ennsideralily  from  those  composing  the  rc«t  of  tbo 
organiMU.    They  are  usually  diHtinguitihed  from  one  another^ 
by  their  colours  as  grey  and  white,  and  hy  their  minute  struc 
tures  u  vesicular  and  fibrous,    (^'hemical  analyses  have  not] 
atproeent  thrown  luoro  tliati  a  fiiekeriug  light  ou  the  eonsti- 
ttition  of  nerve-iualter  in  general,  or  on  the  constilntion  of 
one  kind  of  nerve-matter  as  contrasted  with  the  other.    All 
that  can  he  asserted  with  safety  Is.  that  each  kind  contains ' 
phosphatie  fats  nnd  protein-eid'staiices;  but  tbnr  these  com- 
ponents are  Iwth  differently  distributed  and  in  different 
states  in  the  two  tisflues,     T>ct  ub  r^oo  what  we  are  told 


about  ibem  by  t]io  niicroscope,  aided  by  chemical  ro-agents. 
Where  their  evolution  can  Imi  traced,  the  vesicles  op 


puseles  of  the  grey  tissuo  appear  to  tiike  their  n'sie  out  of  a^* 
nitrogenmia  protoplasm,  full  of  granules  and  containing, 
nuclei.    Round  these  nuclei  the  protoplasm  a^regates  mtoj 
sphemidal  mARses,  wliieh,  becoming  Beverally  inclosed  ial 
delicate  membranea  (in  many  oases  inferred  rather  than  seeuH 
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&»■  Eto  iiuHJe  into  nen'e-n>ll8.  TIir  proteiii-aubHtance,  tliiis 
forming  alike  ihe  chief  coritcnte  of  tlie  nei-ve-celU  and  llie 
cblvf  part,  of  tlit'ir  matrix,  is,  tlioiipb  coapdUttNl,  »oft.  The 
graiiulvs  iuitxHltict]  iu  it,  butli  within  aud  without  thu  cells, 
cunaist  uf  fattj'  matter.  And  on  comparing  tt^tlicr  ncn'c- 
pells  in  dilTon-ut  atages,  there  are  ttonn  difFc^reiivus  in  tijo 
colours  uf  the  granules,  ludicating  a  progruijsive  umia.- 
morphngi^  To  complete!  a  general  idea  of  the  grey  lusue, 
it  must  be  adileil  that  the  moro  dcvclopcil  of  these  nitcle* 
ated  cells,  or  nerve^orpuecles.  give  off  processes,  uetially 
bnuic;bed,  that  vary  iu  uiimWr  and  degree  of  raiuilicatioa; 
that  among  the  eorpuselcs  and  their  branches  are  di»- 
tribnt<tl  the-  teriiiinatioiia  of  ncrve-fihreri;  and  tliat  while  in 
some  nervoiiB  feiitres  it  is  common  for  these  fibres  to  run 
dirci'tly  into  tlio  celts  or  to  be  continnous  with  certain  of 
the  proce.'tfMw,  in  other  nervous  centres  Uie  conneetions 
between  fibres  and  relU  are  rarely  if  ever  dire<'t,  but  where 
they  esist,  are  made  through  tlic  remote  sulMHvimntis  of 
branches  given  off  by  lM>th. 

When  we  pass  to  tlie  white  or  fibrous  tissue,  we  meet  with 
matters  that  at  6rst  sight  fljtpear  as  distinct  from  the  others 
in  nature  as  in  mmie  of  arrangement.  Tlie  fibres  prove  to 
be  minute  tul>es.  Witlun  the  extremely  delicate  membrane 
of  which  eacli  tube  is  foruied,  there  is  a  medullary  gubetance 
or  pulp,  which  is  viw-id  like  oib  has  a  |>carly  lustre,  and 
tmuiatd  of  albuminous  and  fatty  substances.  But  unlike  as 
the  cooteitta  of  the  nen-e-tnl>es  and  the  nerre-cella  thus 
ftp]»car  to  l>e,  a  careful  sonitiny  disc-loses  between  them  an 
essential  kimihip.  For  imbedded  in  the  pulp  which  f\\h  the 
luU)  or  iduiatb,  Uiere  lies  a  delicate  iibre,  or  "axia-ey Under," 
which  ia  composed  of  a  protein-substance.  Though 
cdteniiiiilly  similar  to  the  protelti«uI»»tance  contained  in  the 
calls  of  the  T€«icleK,ihi.siH[diyHicalIydilT(.'n^iit;  Mince,  hofiidea 
heAog  comparatively  firm  or  to\\<],  it  ia  uniform  and  con- 
tinuous, instead  uf  having  i(f4  continuity  broken  by  fat 
grauulca.    That  this  central  thread  of  proteiiiifubsliuic^  is 
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tliR  Bdnontial  nerve,  to  which  ibe  ehe^rh  of  medullary  mattvr 
with  its  flurroiinding  mcnibrftnous  sheath  are  b\it  ucctt- 
aoriw,  there  are  several  proof*.  One  is  that  in  the  Jower 
Hiiiinale.  as  well  as  tti  the  eubryos  of  the  higher,  no  lue- 
dullarv'  sheaths  exist:  the  nerve  consists  of  the  axts-<';UDd(T 
and  its  protecting  iiieinbraiie.  without  any  \ni\p 
l«'tw(*eii  tbniTi.  Aiiother  proof  is  that  at  Uie  ijeripher.i 
minHtions  of  nerves,  cren  in  superior  animals,  the  medultarv 
sheath  eonmionly.  if  nr>t  always,  stopa  short;  while  the  cen- 
tral thread,  covered  by  the  outermost  membrane,  couliaueft 
further,  and  ends  in  delicate  rainilicatioiui  not  inclosed  in 
distinguish  able  sheaths.  And  a  further  proof  is  that  when^ 
a  nerve-fibre  unites  with  a  nervn-oell,  the  medullary  sheath 
ceases  Ix-fore  arriving  at  the  place  of  union;  while  the  axis- 
cylinder  joins  the  contents  of  the  cell,  and  its  protcoting 
membrane  becomes  continuous  with  the  cell-wall,  where  this 
exists.  Ilence  concluding,  as  we  are  warranted  in  doing, 
that  the  axis^ylinder  is  its  essential  part,  we  see  that 
the  malter  of  nerve-fibre  has  much  in  common  with  the 
matter  of  nerve- vesicle:  the  differences  Itetween  them  ap- 
pearing to  be  mainly  that,  io  the  nerve-vesicle,  the  proteiD- 
subslance  contains  more  water,  is  mingled  with  fat- 
gninule»,  and  forms  part  of  an  obviously  luistable  niaai; 
whereas  in  the  nen-e-tnbe  the  protein-subBtance  is  denser, 
and  1!^  dUlinctly  niarh(>il  off  fmm  the  fatty  compounds  that 
surround  it:  so  presenting  au  arrangement  that  ia  ri-Iativel 
gtable. 

THiat  is  the  meaning  of  this  difFerence?  Kefore  seoVinp 
an  answer  wc  miLst  n-mt'iuber  that  compotmd  euWantvs 
nndeigo  two  fundamentally  different  klnd^  of  metauicir^dio- 
ais — rme  in  which  the  componcntf  are  some  or  all  of  them 
diKorinlisI  and  dl-itribnietl  through  surroundiug.  space, 
vither  a|>art  or  in  new  combinations;  and  one  in  which  the 
components,  instead  of  l»eing  di-'wocifliitl,  are  merely  re-ar- 
iwigcd,  »o  as  to  alter  the  perceptible  ^upertie^  of  the 
without  destroying  itd  pbyaicjil  oootuKKj'*    The  lint 
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-we  rftU  dooompo»tioii ;  the  second  isomeriu  transforma- 
tion. These  fonua  of  cliangc  arc  furtlior  diatiiiguislicd 
in  this,  thai  the  one  U  usually-  accompanied  bj  a  great 
disai|Hition  of  motion,  wliereas  the  motion  given  ont 
or  taken  up  almi};  with  the  other  in  relatively  iusigniticant. 
!rc  is  yet  a  thirti  eoutrodt.     After  deuom|Kt6iliou  the 

dirnti^l  u'omputieiita  eamiot  be  readily  made  to  reauma 
l!ii-ir  jproxioiia  relations:  oftttri  it,  is  impossihJe  to  eonihiuo 
them  a^in;  and  in  most  other  eases  it  ih  diffiuult  to  do  this. 
Hut  in  man.v  instanefs  of  isomeric  trnnsforniation,  resump- 
tion trf  the  urijj:iiial  form  may  be  proiluced  by  a  very  mod- 
rrate  change  of  couditJoua. 

Now  the  two  kinds  of  molecubr  change  thiw  strongly 
contrasted,  are  the  two  kinds  of  molecular  cliange  whivh  wo 
have  reaaon  to  suspect  are  nndergone  by  the  two  forma  of 
nrrvoiiA  mailer.  Wlnle  the  protein-sntrttiinee  inin^rhJ  with 
fat-granules  in  the  vesicles,  is  habitunlly  dccomp'jsed;  the 
firotffin-substam'e  forming  the  axo*  of  the  ncrrc-fibrea  is 
Iiatritnally  changed  from  one  of  its  isomeric  states  to  another. 
Such,  at  haaat,  is  the  assumption  here  made,  in  cotifonnity 
with  the  eonclutiioii  drawn  in  the  Principles  of  Hi/Hi)^ 
(§  JtO:2i:  where  it  was  argued  that  the  propagation  of  mole- 
cular dLslurLrances  from  one  ]dace  in  an  or;gantsm  to  another, 
tmds  so  to  mwUfy  the  mingled  colloidal  substances  as  to 
liroHuw,  between  the  two  placed,  a  form  of  colloid  that 
undcrg«jos  Isonu-ric  lrani<formation  when  *!i«tnrbcd,  and  com- 
muiii<:ate»  the  disturbance  in  undergoing  the  trnnsformalion; 
and  whero  it  waa  argued  that  this  easily-trausformabk 
colloid,  having  hurl  such  a  change  set  up  at  one  end  of  it 
and  |>a8se<l  on  to  the  other,  ginng  out  in  the  progress  some 
molM-utar  motion  and  conRe<|nentIy  falling  in  temperature, 
ininie<)iately  re-H)K^irli»  frnni  the  adjacent  il'u^ueit  {K>rIru^ute4I 
by  bltMHJ,  an  aniounl  of  .mokn'olitr  mnlion  equal  to  that  which 
waa  loflt:  thQreupf>n  resuming  its  previotw  iwinerlc  iftate.and 
its  fitness  for  ajraJri  propagating  a  wave  of  transformation. 

^uch  oa  there  is  here  of  h^'pothesis,  the  indirect  evidence 


wUc  tiM  maOm  MBlnnd  m  tbe  cabas  is  tbe  seat  el 
vUefct  a<  wfcitafii  ipaead  aann^  do  doI  inroln 
dncneciTe  4eeaB^QatfiaB  aid  daoigi^caakt  of 

■re  befiefs  for  winek  we  have  nvcnl  waRantK; — - 
odKn,  the  fioOowia^  Tbe  |7«t  twne 

ftr  More  nier  Aaa  the  wfaii«  UBBoe:  tbe  pcopor- 
tkn  uf  toliila  lo  wst«r  being  «boat  li  per  cent  in  tbe  gzey 
tiaaa,  while  in  tbe  vbtte  tiMoe  it  i*  name  3S  per  cent. 
Now  afavMboKe  of  water  iaeilitates  ouleetilar  dmage^  and 
bafaitiMlly  dmaeficrueB  parts  in  wbieb  tbe  rate  of  lolwcalar 
ahaage  b  bigh.  Hence  tbe  inplieatioa  is  that  tbe  gn^ 
raaRrrnnikrgDee  metamorpbaaia  witb  niiirii  greater  rafudiiy 
dun  the  wbitc^  Stronger  eridcnce  is  afforded  by  tbe 

in't  thai  tb«  gny  or  Terinilar  sabiUoc«  his  a  naenlanty 
iameaeely  exceeding  that  of  tbe  vhite  or  fibroaa  sub* 
flbmiK.  On  eompaiing  the  net-works  of  btood  Teasels  that 
pftmieal^  tbo  two,  thf*  diffrrcnoc  h  rnn»picuoas;  and  it  is 
mitch  j(iYditr>r  thiin  at  fint  uppeiira.  An  (-stimate  based  on 
niMitun<rii*'ntJD,  proven  that  a  given  bulk  of  the  one  contains 
■Iwjtit  lire  tiiDM  as  Dian,v  capillaries  as  an  equal  bulk  of  tbe 
other.*    Kow  ainc«  these  minntc  conob  that  bring  and  take 

*  7'ti"  <1ni»inc  'm  vhif'h  thbt  «^linal<>  ui  liMSfd.  is  M>nt&in«]  in  tbv 
Mnntini  •</  llwitin  ffitioinfy,  by  A,  Kflllikdr:  tniiiiiUtnl  »nd  «^dilMl  by 
Qtw$K  Bntk.  K.  ft.  H..  wkI  Thr>m«i  Haxl^y.  F.  R.  S.  Tlie  t^imaiB  is 
SMUf  nsiln.  A  numlwr  of  r<|ui-(ltB(ant  psnU]«l  Iidw  bejoR  drawn  tnn*- 
timaJr  tlirtiuiili  Lhi  tvo  nrt-worlt!).  th«  aiimbtr  of  pUres  St  which  ooa  ot 
IliM*  llOM  iTuMta  biuMi>Tc«N>l«  within  n  piv«n  kn^h  (ssr  an  inch)  is 
ftwnt«l,  sttd  lh«  lih«  bttins  done  vtlh  an  rqusl  Icn^h  of  each  of  th« 
Rlhdr  fntnilUI  Ilmi  tnir«ni|ti|r  tlio  jwme  ncl-wnrk,  Ihrre  i«  obtained,  1»t 
tsklnr  ai>  >*rnii:a,  the  QUinbvr  of  ««wspU  oauallr  met  with  in  a  xpeoifled 
i1tiiiitn>  <-  T>i  <  tilia  )>runKM  ii  thrn  gtjtm  tbroagb  witb  hMe  of  ths  sams 
|.<Ti,'M,  'rn'  -  iiii:  III*  nUi«r  not-work.  TIibh  arprnpA  ilo  not,  bovsvac; 
I'  i-onip*r»Urc  numbers  of  siirh  inttr^ortionsfa  the  two 

tir    '■.<:  <  il)i>  mMhsi  of  thr  on*  are  unlike  those  ot  tbe  otber  In 
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away  materials,  miist  be  numerous  in  proportion  as  coid- 
poflidon  ami  dwom position  nre  quick;  we  may  infer  a  great 
difference  benweeu  the  ratea  of  destructive  change  in  the 
two  t)»i>ue$.  Another  contrawt  supporta  this  con- 

clusion nu  less  tttrougly.  The-  unstablo  ^auular  protoplasm 
contained  in  the  corpusclee,  is  shielded  from  adjacent  dis- 
turbing forces  by  a  membrane  which,  even  where  thickest, 
hi  so  delicate  that  itd  existence  can  be  denionstnited 
unly  by  the  help  of  re-agents;  and  which  in  many 
eorpusiclcs  cannot  be  made  vi«iblc  at  all.  ITcnoe  lietwecn 
the  niatt«r  contained  in  these  corpuscles,  or  vesicles, 
and  the  etreams  of  blood  that  run  among  them  so 
abundanlly,  are  interposed  little  else  than  the  delicate  walls 
of  the  capillary  bluod'reeselH:  and  tliu.s  the  disturbing 
Bubetances  brought  by  each  capillary,  can  pasi  with  tho 
leiwl  jMisBihle  hindrance  into  the  uniitably-arraiigeil  contents 
of  the  neighbouring  vesicles.  Quilt  otherwise  is  it  with 
the  relations  of  the  blood  to  the  contents  of  uerve-tnbes. 
The  wall  of  each  nerre-tulw  is  thick  enough  to  make  it 
easily  demonstrated;  and  between  it  and  the  central  thread 
of  i^sseutial  matter,  comes  the  coal  of  nerrc-mcdulla. 
Through  these  barriew  the  disiiirbing  agents,  carried  among 
the  mTve-tnhet>  by  8|M)ringly-tliBtributeil  capillaries,  cannot 
readily  jMias;  and  tho  essential  nerve-tbi-ead  is  prevented  from 
baring  molecular  changea  set  up  in  it  at  places  between 
its  two  extremes.  This  protection  suffices  so  long  as  the 
disturbing  ugcut«  remain  normal  iu  their  amounts;  but  u-hen 
they  become  exoesHivcT  aa  they  do  if  the  blood-reawU  become 
congeetf>d,  local  changes  in  the  nerre-thrcads  are  caused: 
whence  one  kind  of  nenralgia.    It  should  be  added  that  by 

thape.  Hen«e  it  b  needful  to  draw  an  vqual  nijnili«r  of  inrallol  longitu- 
dioa)  iloM :  uid  to  rqieat  with  them  thb  proeeas  of  aveneins.  By  tak- 
tac  th«  mrans  bKWHn  tlic  rveullin^  nuiiiborfl  and  tb«  previons  nnmben, 
wgrt  a  cotrecl  rvpresentatinn  of  thi^  rrlative  freqaencira  with  which 
th«  t««m)8  orcur  in  ^mi^  nf  on«  dimetiMon.  To  asoerlAin  their  relativs 
frequriK'tn  In  si*c*  of  thn*  diiR«n*)>>n«.  nr  in  »nlli]  tiMav,  it  U  of  oourv* 
Bceilfo]  ifmfjl;  to  cube  the  two  nmtib«n  so  arrived  at. 


I 


I 


I 


ihU  ttlif^thing  of  oerrc-tnfNlnlli 

IfCwiiifH  bmns  ihialdfMl  Hgainat  dwttirbances  iiroin  neij^ticfor- 
iriK  i-urri'iitii  of  IiUxkI,  urc  ftlii«Mei|  iifrainst  tJistnriinee* Irom 
iwrvvtUrvtuUi  in  tht'  Munc  Ijumlle.  Were  "  axia-crHiiden  ** 
Ijiriff  in  Intoral  ctniUct  not  thus  coated,  a  molecular  change 
fir'ii'MttaWti  tliroiiffli  one  would  »el  Dp  molecular  dumgn  in 
itji  iieiKlilfiiirH;  oh,  in  fiK't^  it  decs  in  «a  earlj  stags  of 
fltax/f  cliiinicti-'n»_>d  b/  Iobs  of  Uie  medullary  aheaUta 
IIi-[ifr-,  I'Ni,  tilt'  i>x[»)8iutJnn  of  that  normal  al»enre  of  me- 
(Jiillurv  «lH*ntli«  wbicli  nundry  ncrvoui  structures  sbonr  as. 
For  ainoitfc  tho  InvfrUhratu^  in  whicb  this  normal  absence 
w'lirn,  iIk'  tiUrt'H  fnntaint-d  in  llio  same  bundle  have 
uotliinK  likf  tluntr  muiiy  und  varied  distinctionii  which  tbcy 
havfl  in  the  higher  aiiimulH:  they  have  termini  of  which 
llii'  iitnirtunii  iind  funrliona  ure  much  leai  dt)T(*rcDtiate<J. 
Hlriiiltirl,r  with  thiwi-  huntllrH  of  grey  or  Don-me^luliatod 
tihroa,  eontnint-*!  in  the  Byin|iathetic  fiyfltom  of  vertebrate 
aniirialR;  for  th»iio  biindliw,  Rervln;;  to  establish  relatioiia 
anion((  the  vifrr-rn,  eurh  of  which  ii»  much  less  divided  iuto 
jiartA  thut  Btrt  ln'U*|K!ndt'ntIy.  there  nee<is  no  such  perfeet  in- 
Rulation  of  thii  nervivtibrtw.  And  llie  like  holds  even  in  cer- 
laln  (RirdrinH  of  the  iieriphernl  cerobro-Dpinal  system;  aa  Uia 
filfiu/Utry  expiiriHion.  wliicrh  ronmslM  of  an  cxtenaire  plexus 
of  noii-moiltilliitiHl  fibres,  and  which  has  tho  peeuliarity 
t  diffttront  |urt«  of  itH  area  iirc  not  acted  upon  sepa- 

ir. 

Tho  ovidencfw,  direct  and  indirect,  thus  justify  uh  in 
o*mrliirtitiK  that  (lie  iitT^'niiH  Hv»tcn)  cousiats  of  one  kind 
of  mnticr  iitider  <litTr'rcnt  funns  and  conditions.  In  the 
f^rey  tianiio  tiiis  Rialler  exutts  in  maaees  contuining  t^or- 
piist'b<A,  whicb  are  wift  and  linve  irranules  ilispi?n»cd  through 
(hum,  and  which,  iK-siibw  U-iiif;  thn.s  unstably  comjKtaed, 
no  placed  so  ai  to  bo  liable  lo  disturltancc  in  the  ^TY'atost 
poadblr  dr(rr*'0.  Tn  tlm  wliitp  tiswue  thii»  matter  is  collected 
If^thcr  in  (txtreinely  slender  tbreadij.  that  are  denser,  that 
*"  unifonn  in  tcxtare^  and  liiet  are  shielded  iu  an  nniisual 
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nunnpr  from  dUinrbmp;  forros,  ex<^pt  at  their  two  extre- 
mitieg.  iVuJ  the  implicatiou  oa  whifh  wc  hniceforth  pro- 
ooed  ia,  that  tlio  inaMesr  unstably  constitutetl  and  con- 
ditioned, are  aiMts  of  <lestnictive  muleoular  cbung^H,  and 
diflcngagpincnt  of  motion;  whik-  tin'  stably  ronstitutod  and 
conditioned  threads,  are  the  scat^  of  luotociilar  chan;^  that 
ait!  not  dcwtnietive,  and  arp  probably  innmeiic. 


§  10,  Nerve-tubes  with  their  eontaitie<l  protein-threads, 
and  Dun*th^>ells  with  their  cimtained  and  anrrouiKling 
nuuaoe  of  changing  protcin-mibitance,  nro  thn  histologic 
ctlciiuentg  of  which  the  nervous  nvRtem  in  bntlt  up; 
and  we  have  now  to  ask  in  what  way  tliev  arc  put 
tof^ther.  We  will  bepn  with  the  p<'ripheral  ternuna- 
tiona  of  the  nervc-tiihca*  or  rather,  wit-h  thotw  of  them 
which  lie  on  the  outer  fnirface. 

Suppose  the  akin,  ineluding  thoee  Introverted  portions 
of  it  wbieh  form  the  receptivo  oreaa  of  the  sperial 
•enam,  to  be  marked  all  over  in  sueh  a  way  a»  to  form  a 
nwt-wr.rk.  Suppose  the  meshoa  of  this  net-work  to  vary 
cxtroriK-ly  ib  tlieir  sizes;  so  that  while  in  aome  plaees  they 
are  a»  lar^  aa  th<iB6  of  a  fishing-net,  they  are  in  other  places 
lot  lai^  enough  to  admit  the  point  of  a  needle.  Or,  to 
ik  B|Hvifi«'Hlly,  anpiKNip  that  on  the  nii<lille  of  the  Imek 
the  nieslies  art*  some  2}  inches  in  diameter,  and  that  lietng 
etpially  Ian;e  over  ibe  middles  of  the  fore-anna,  and  tho 
middles  of  the  Lliigh-t,  they  diminish  to  *2  inches  and  Iom 
over  the  neck  and  brcaat,  to  IJ  inches  at  the  extremiliea 
of  the  lejn,  to  1}  indie*  on  the  backs  of  the  batuhi,  to  losa 
than  an  ineh  on  tlie  forehead,  lo  lese  tlian  half-Bu-ineb  over 
the  cheeka  and  over  the  palms  of  the  hands,  to  a  quarter 
of  an  inch  and  Ipsb  over  the  finpcTB,  to  a  twelfth  of  an  inch 
at  the  inner  tijts  of  tho  fingers,  and  at  the  lip  of  Uie  tonpio 
to  one  twenty-fonrth  of  an  inch  in  diameter;  aTid  sup- 
po4o,  fnrther,  that  over  tho  back  of  that  dermal  mc  which 
fomui  the  eye,  these  meshes  are  so  smalt  that  a  micrvscop6 
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is  required  to  Histin^iish  them.     Ilflvin^  imagined  siich 
net-work  of  whieli  tlio  mpshos,  irrefiularly  polvponal  in 
Uieir  otiilinrs,  are  thus  wule  over  part*  of  the  inirfaec  tl 
have  hilt  little  varietv  of  converse  mth  tlie  exU'nial  worl 
and   liecome  euialler  m  proportion   as  the  surfH<'e!(  hal 
multiplied  and  variable  contauta  with  thiugs;  wc  shall  liai 
gainril  an  Hppn>xiniHte  i<U>u  of  the  relations  anion^  tl 
separate  local  an'ai<  in  wliieh  there  ari^e  inilependetil  nerve 
To  complete  the  conecption,  however,  soniethinfr  else  mi 
bo  aupjHwwd.     The   larpe   moahes  we   innst   represent 
marked  out  by  very  broad  lines — say  a  quarter  of  nn  irn 
broad  where  the  meahea  arc  lai^^t.     Wo  must  imt 
them   narrowing   m   the   nie«bes   become   smaller;    unt 
when   we  come   to  the  mcahes  over  the   eurlace  of 
retina,   the  dividing   lineit   have   dwindled   to   the   thial 
neps  of  a  posnainrr  thread.     Ami  now  let  ua  contrive  tl 
within  eacli  of  Lheae  areas,  large  or  small  aa  it  may  happ 
there  ejcintB  a  plexus  of  fibres,  formed  of  the  cfwentiul  noi 
atibfltance,  tlmt  are  oondnnon^  with  one  another,  but  liai 
no  connection  with  the  Hbrej*  «»ccupying  adjacent  ai 
Kot.  iudec<l,  tliat  we  must  coticoive  any  sharp  limitation 
the  apace  occupied  by  each  plexua.    We  must  aasume  tl 
the  line  separating  two  arean,  here  very-  broad  and  here  vol 
narrow,  covers  a  Kpaee  into  whifli  fibres  from  both  the  at 
run,  without  joining  one  another.     Hence  the  area  beloi 
ing  to  each  independent  plcxiis,  is  the  internal  area  of  thtf* 
me«h,  plus  tlie  space  occupied  by  its  circnniscribing  broad 
or  narrow  line;  and  the  breadth  of  the  line  represents  tl 
extent   to  whicli   arljacent   area*  overlap.  Snc 

then,  arc  ibo  peripheral  expansions  of  those  nerves  whi< 
arc  liable  to  Ijc  acted  on  by  external  forces-  Here 
inonopolir-cs  a  relatively-great  tract  of  tlie  eiirface,  and  be 
an  extremely  minute  one.  Kach  is  an  independent  agent 
each  19  capable  of  having  a  change  set  up  in  it  withe 
cbangee  l»eing  set  up  in  its  tieigbbnnrs.  The  skin  is,  as 
were,  occupied  all  over  with  separate  feelers,  that  arc  h< 
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widely  aeattered,  here  diiHtprwi,  am)  horo  prowded  together 
■s  clooely  as  maintenance  of  their  individimlirint  will  allow. 
From  the  nerve-plexus  (weupying  one  of  the«e  atvas,  there 
Imketi  ite  rise  the  central  fibre,  or  axis-t'ylimlor,  of  a  nerve- 
tutic.  C<tuted  ^nth  its  uicdiilla  and  including  shealli^  it 
taken  it«  way  from  the  nnrfatre  iitwards,  aod,  proceeding 
willifiat  any  branch  or  jimeiion,  eveniually  roaehes  a  nio^ 
of  (froy  matter  with  imU'dded  vesiclca— a  nerve^'eiitre  or 
^nglion.  Into  the  milutamre  of  this  the  essential  nerve- 
tliread  ruus,  Woming  diveste«l  of  its  medullary  sheath; 
and  when'  (he  slnicHire  is  least  involved,  the  eH?ential 
nerve-6bn>  frequently  if  not  always  ends  iu  a  norve-veaicle. 
In  such  airnpir,  and  what  we  may  call  typicul,  centres,  there 
branrhcit  out  from  ftome  other  part  of  the  nen'c-voaiele, 
another  nerve-fibre  whii'Ii,  similarly  inclo«ed  in  ita  double 
sheath,  pursues  an  outward  course,  onliiiarily  along  tbe 
■amc  general  route  a^  the  tirat,  until,  reaching  the  same 
]»art  of  the  body,  it  buries  itself  in  a  bundle  of  muscular 
fibres  amid  which  ita  rauiifieatiotu  end.  Thus  wo  have  b« 
the  elenienla  of  what  \s  calleil  a  nervouii  are — 1,  a  peri- 
pheral expanaioir,  placed  where  it  is  liable  to  be  disturbed 
by  an  c-ttcrnal  agent,  and  ao  formed  as  to  l)c  most  easily 
dbtturUnl;  2,  n  connected  tihre  capable  of  being  readily 
nffeete<!  by  dlstiirhan<-C9  at  this  outer  end,  but  shielded  from 
disturbances  elsewhere;  3,  at,  or  near,  the  inner  end  of  ihia 
libre,  a  corpuscle  of  unslably-arrangt'd  suljstanct-,  apt  to 
give  out  much  uiolecular  motion  when  ilittturWfl;  4,  a 
second  fibre  diverging  from  the  corpuselc,  or  its  neigh- 
iKiurhood,  and  subject  to  disturbance  from  the  molecular 
motion  disengaged  near  iia  origin,  but  protected  from  other 
induences:  6,  at  the  remote  extremity  of  tbia  second  fibre, 
a  auhdividiHl  termination  amid  a  snhatnncc  that  contracts 
greatly  when  duttnrbed,  and  which,  in  contracting,  movea 
the  iMirt  of  the  body  in  which  the  first  fibre  took  its  rise. 
Fig.  I  in  ft  diagrnm  reprefenting  these  elements  of  a  nervous 
arc:  A  being  the  first,  or,  as  it  is  called,  afferent  nerve, 
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witb  its  periplieral  expanaon  (i; 
puscle  or  i;iinKlionH>ell;  and  C 
norvet  with  its  tcnniualion  c, 

r\t.\. 


B  bciDg  the  neiT(M:or> 


nra 


Thwarrangement  of  parts  is  j«»rpetimllyrflp«»!«l  throtigh- 
out  Uie  nervous  svatcm;  ami  if  ivt'  p<>neniltze  the  coneep-) 
tion  »uiiu>wlmt  bv  mij>p<*Etiiig  timt  tlie  i-ouHiioneomciit  o  it 
not  DEKresHarily  txlt-rtiul,  tint  may  he  un  an  itmor  surface, 
within  nil  orpnn,  while  tho  tcnninntion  f  in  not  nwxsBarily 
in  a  mnaclo  tnit  iniiy  hr  in  a  fcland;  we  flhal)  havt?  a  c-onccn^^ 
tion  that  is,  in  a  certain  wnsr,  iinivonviI!y  npplirnh!«.  j^^ 
Bay  in  a  certain  sense,  bocauac,  nntil  another  element  u 
adJcd,  tile  conception  is  ine<:)mpleto.  These  coupled  nerves, 
with  the  guriglion-eoll  acting  u8  a  direct  or  indirpcl  link 
between  Ihem,  recurring  everywhere  in  suhfitantially  tho 
same  rclationn,  appear  to  form  a  compound  stniclnre  out 
of  wliich  the  nervous  !»\*strm  is  l.uilt — it«  unit  nf  composi- 
tion. But  this  is  not  so.  By  multiplication  of  mich  aiva 
we  may  pet  a  luultitudu  of  wpurat*;  nervoua  agcuciett, 
but  not  a  nervoup  sj-stom.  To  pniduce  a  nervous  fiysteiri 
there  needs  an  elemunt  connecting  each  such  non'ons  aro 
Willi  llie  rest — there  needa  a  ihini  fihre  running  from  the 
ganglion-eel  I,  or  its  neighhourliood,  lo  some  place  whcro 
other  communicating  Bhrea  come;  and  where,  by  direct  or 
indirect  junctions,  actna]  or  approximnte,  the  primary 
couples  of  nerves  may  bo  brought  into  relation.  That  ia, 
tliere  requires  what  we  may  call  a  eentnj>ft<U  nerve.*    In 

*  Tha  words  etniripefal  nnd  69tUrifUtj<tl  nrv  oMAslonallr  u»od  in  nerw- 
ph)r«r>loj;y  AA  tbc  c-qiiiv«]«nU  of  «fTi*rent  and  pfTerfnL  But  lu  nffmnt  aiid 
rtforvnt  Krv  hy  riirihfl  momt  ^lAndrHlly  AikiplM.  miiiI  «rr  m1m>  thr  miwt  ilmcrip- 
live,  \\.  jieems  to  rnc  thiit  thp  wonl  cfnlnprtn!  tiKty  with  wlraTitnj^e  have  this 
more  ^peclKl  meantng  ^ven  to  it ;  and  eentnfugal  tb«  comUti<r«  nKuit 
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Fig.  2  in  sliown,  diap^mmnrtfully,  ilii*  n>ldtiou  in  wlndi 
thw  stands  to  the  others.  A  eeniripetnl  nerve  being  added, 
there  rcaiills  whnt  we  may  fairly  i^^iird  as  the  unit  oi  com* 
positi^m  of  the  nen-ous  »y5tt;ni.  We  shall  have  presently 
to  recognize  certain  dbres  whieh  this  conception  docs  not 
include.  But  they  are  not  essential;  for  a  nervous  syHtein 
u  pOBsiblo  uithont  thctu.  Let  u:^,  then,  taking  thie  as  our 
unit  of  composition^  coimidcr  the  genenil  method  alter  which 
a  nervous  aysteni  is  constructed. 

§  1 1.  The  fibres  represented  in  the  above  diagrams,  do 
not  ordinarily  pnrsue  their  respective  courses  by  theiustdvcd: 
they  proceed  in  company,  us  sh'iwn  in  Fip.  '-i.  The  afferent 
uervee  arising  at  (>,  in  se{)arBtc  but  adjacent  areas  on  the 
akiiir  or  in  oilier  organs  recipient  of  external  impressions, 
converge;  and,  while  niaintnining  their  se|Mirate  indivi- 
dDalities,  become  muted  into  a  bnudle  inclosed  in  a  aheath. 


Other  sheathed  bundles^  of  fibre^j  fmni  other  rltistcrwl  areas 
in  the  same  regif>n,  prutcntly  join  them,  and  run  along  with 
them  in  n  compound  bundle,  until  they  eventually  reach  tiic 
mfliw  rtf  in^bf*dde<l  nen-e-vMielcs  constituting  a  ganglion  or 
nen-nus  »Tntrc  B.  Siinihirly  the  efferent  nerves  wiiii-b  have 
thnr  roots  in  this  ganglion,  issue  from  it  as  a  bundle,  which, 
nmimonly  ineKmc^l  in  the  same  gi-ncral  sheath  us  the  afferent 
nervEM,  goes  Lack  to  the  part  of  the  body  whence  these 
■tom;  «nd  socondarv  bundles  of  these  efferent  nerves, 
Hirrrging  and  re-divorginp  from  one  nnother  ns  they  entef 
this  part,  as  at  e,  jioally  become  lost  in  its  various  muscles. 
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In  like  iiiBiincr  the  ceatripctu)  tilires  tl,  origiimtiDg  id  thU 
ganglion,  take  tlieir  common  cuiirac,  joined  perhaps  bv  other 
tilin-H  originating  eWwhiri',  (uwanls  a  f*atiglion  K,  tliat  is 
Iarg(*r  and  has  more  numcrotis  connet-iions.  Of  course  the 
clustered  lines  and  spotted  circles  in  Fig.  3,  are  eniirely 
diagTAmmatic — give  no  idea  of  the  iieparato  nerves  and 
bundles  and  ganglia  as  thev  actually  exist ;  hut  mowly  of  the 
relations  in  which  they  stand  to  one  another.  It  shotihl  I>e 
uddetl  that  llie  more  central  ganglion,  to  which  converge 
otlier  bundles  of  eeiitripetal  nerves  (together  with  some 
afferent  nerves  that  pai<s  through  inferior  ganglia  without 
stopping)  may  iti>e]f  lie  subordinate  to  a  still  superior, 
still  more  reniral,  ganglion.  To  thin  it  gives  oif  what  maj 
he  called  superior  centripetal  ncn*e«;  and  other  nerves  of 
the  same  or  of  a  lower  order  Iwing  brought  to  it,  this  highest 
ganglion  becomes  a  place  where  there  are  established 
communications  among  all  the  subordinate  and  suli-suhordi- 
nate  ganglia,  with  their  afferent  and  efferent  fibres. 

One  further  kind  of  eonnei^tion  exiflts.     The  iniint 
majoritjp  of  animals,  have  their  parts  svmmetrieatly  arranj 
— Bomctiincs  radially  but  more  freipienlly  hi-lalerally.    Fc 
the  corresponding  parts  there  are  habitually  corresponding 
ganglia;  and  the  e«niuTtions  that  remain  to  be  nauiexl  are_ 
those  between  tlie*e  corresponding  ganglia,  or  gauglia  whic 
belong  to  the  same  grade.     Such  connei'tious  consist 
.  what  are  called  eommiasiiral  fibres.    They  are  imlieated  at  < 
where  they  Iransvereely  join  the  structure  shown  in  detail 
with  the  answering  stnictnre  Wlonging  to  llie  other  side 
the  body.     'I'lie  wortl  commissural   is,  iutleed,  MMnetimf 
used  in  a  wider  sense:  tneluding  fibres  that  unite  ganglia  of 
different  gradw.    But  since  the  great  ninjority  of  the  fibrea 
called  commisBurnI  are  those  which  join  duplicate  ganglia,  ok  J 
else  ganglia  that  occupy  like  relations  in  the  luorarchy,  ilS 
will,  I  think,  conduce  to  clearness  to  restrict  its  application  " 
to  these:  leorinp  the  word  centripetjil  for  fibres  whic* 
nect  ganglia  of  lower  orders  with  thoee  of  higher  ord< 
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The  eomniUsnrcs  thus  brinpnp  into  relation  the  members  of 
eu'U  |mir  ci£  ecnirce,  iuferior  or  superior,  and  eo  liiikiuj;;  llie 
tvo  halves  of  the  nervous  eystein,  complete  the  nervous 
eomniuntnitititis  thruugltuut  the  organism. 

This  (ler4<.Tij>tiou,  purposely  generalized  witli  a  view  of 
exhibiting  the  principles  of  nervous  ot^nizjition,  apart 
from  any  particular  type,  may  W  fitly  supplemented  by  the 
tle*-ri|'ti«u  of  a  special  structure  that  illua(rated  them. 
Each  sucker  on  any  arm  of  a  cuttl<-6j3h,  hab  a  ganglion 
scul^ii  Iteneaith  it.  To  this  <Ie8eencl  tlie  afferent  nerves  that 
tav  affectetl  by  touirhing  the  sucker;  and  fram  it  ascend  the 
efferent  nerves  distributed  to  the  miiatrular  fibres  of  the 
Backer.  These  fonn  n  local  nervoiu  system  that  is  ex- 
perimentally proved  to  have  a  certain  eompletene^  in  it^lf. 
Bui  now  from  the  ganglion  amdemeath  each  sucker,  tibrea 
run  along  the  arm,  in  company  with  fibrcii  from  all  viuiilar 
ganglia  111  the  unu;  and  this  bundle  of  ccn(ri]K-ta]  iibrra 
eventually  reaches  a  ganglion  at  the  haw  of  the  arm.  Kacii 
arm,  similarly  constructed,  thus  has  n  chief  nervous  centre 
in  which  the  fibres  from  all  it**  minor  nervous  centres  are 
brought  into  communication.  Further,  all  roimd  the  ring 
formed  by  the  nnlted  base  of  the  arms,  there  runs  an  an- 
nular  WHumissure  conneciing  these  nuperior  ganglia.  And 
then  fn>ui  eiu'h  of  tliem  is  given  off  a  bundle  of  iibres  that 
proceed  centripetally  to  a  still  higher  centre — the  cephalic 
ganglion:  where,  conse<^uently,  norvci*  frftm  all  the  arms  are  . 
brtiuglit  into  direct  coniniunioation  with  one  auotlier,  and 
■h»o  into  commuuication  with  nerves  arriving  from  gunglta 
in  Dtlier  parts  of  the  UhIv.  Ojuittiug  details  and  ({ualifica- 
tiona,  not  essential  to  such  a  conception  as  concerns  us  here, 
vp  Ihna  aee  that  in  nervous  structure  there  ia  a  eentraliza- 
tion  and  ro-cf-nlRdiwition,  that  is  carried  far  in  proportion 
aft  the  organizattun  ia  high. 


%  12.  We  may  be  sure  tlwt  along  with  a  principle  of  ar- 
rangement among  connecting  structures,  there  goes  some 
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(/f ./.'  tj.l'-  'if  '■utn]t'Mii'tn  ID  tbe  c*iTNS  tit:  ir*  -f^rtBecieJ: 
f'l.i'h  III'-  fi'<t  -iitijfly  places  i'jT  tit  HjaKirj:  -.-i  z.:-re&.  Imt 
[J.!".-.  Ill  7.lii''lj  tli«-r»,-  t:xiin  agents  luK'c-  :o  ;«e  act^  on  by 
'f.'  ir>  '■•iiii'nuf  iWin-.!^  awl  capable  of  at^iii^  'X^  '^-e  <:-tiT-£<i>iug 
l.i.M  .•  \'i  ■.\ii-i-\im£  tin:  pHnfijile  of  K>z:^*:^i^<c  t^ar  K^yif 
II. if  rMii.-i  111'  iMiiitiJv-  liyjffjthetical:  bnt  they  vilL  I  think. 
I<i'> .'  •>)  ."iifii'  vvorrli,  liy  lea'ling  us  to  coDO)nfi-:-&£  that  har- 
n.'.m/i    'Airli  itfr^i-rviition,  so  far  as  thi=  oarric:?  us. 

If!  ii-"'<'ii'liii^'  froni  the  lfi\vr:$t  to  the  highest  types  of  the 
1,11  '111-  ■■■,-i<'Mi,  w<<  Kffi!  that  the  dUtriburion  and  eombi- 
i..>i|i.i(  'if  ii'i'v  filirf-H  urt-  Kr>  iriodified.  as  to  make  pN^iagiblean 
II.'  I'  .1  III)'  iiiiilii(i!icity,  vuri(;ty,  and  complexity  of  relatiom 

'.i.|/  'hlfi  Mill  |iiirlH  (if  tlic  organism.     What  kind  of  mo- 

'iii II  'I'll'..  tliii4  iicccHHitHto  at  places  where  the  nerve- 

M.i'     .'I'    I'mI  ill  i-ntiitiiiinii'atioiiif     Without  assuming  that 

I  '.  111."      ■  III'  li  luiiijr  two  pnrtH  of  the  organism  into  rela- 

ii I  'II',.'  iiiiiii-<l  111  Hifiir  (^>ntral  extremities  by  an 

II- Ii'ii'   III  I'M'  ■'iir{iiisi'ic,  it  may  be  safely  assumed  that 

>■■>.' II I.'  I    1 .11  ilii'in'riitnil  cxtreitiitiesnmst  be  effected 

.  .'I.'  I   I.     I.  II'  I '  I  i'.ii'|iiiHi-li'  in-  liy  some  less-dofined  jwrtion 

•  I  I Ii  ii ,  iiikI  it  is  <;loar  tliut  in  proportion  to  the 

i.'ii.i I  ill  III  M  Ml  <-iiiiiii'i'tiiiiis  til  )m-  {'rttuMirihed  among  the 

I'  I'l  iiii\  i-iiiit-liiin,  must  l>e  the  number  of  the 

I.,' I'       null  |ii'iii[i'iit    |t<iriii>iiH  nf  grey  substance  re- 

'I I  I'.  I   i.iMi'li  ilniii.     I.ft  iiH  ('(insider  tlie  implications. 

r<i|,|.i.  I  ili.ii  'I  iiii'l  '',  l-'i;;.  I,  arc  two  jioiiits  in  the  or- 
|iiiiH  IN       III  |iiiii  ilir  iii'i'\i->i  ])nK-r('i1iiig  from  them,  there 

f,..i| I.  ill r-li- r'i»fvli<'ii-<-rn  A.    Similarly,  to  bring 

liii '.  I'll '  II  liiiiMii  lilt'  |)i lints  ''  Dill]  '/,  the  single  ganglion- 

ii'll  It  iitlli'i  ■  :^<i  I'lii;'  If  A  and  Ii  remain  unconnected, 
iIh'i  iHH  'iitipli'  n>liiii"ii-  an-  tin-  «>ii]y  possiiile  ones  among 
till-  |iiiitii  >  'I,  '',  • ,  </,     I'lii  imw  iissiiiiif  that  from  A  and  B 

th nil  lilni".  til  till'  I'l'iitrr  ('     nnt  a  single  fibre  from 

I'tii'li,  Imi  i\ui  lihifi,  niir  ill'  wliifh  in  I'lU-li  case  jiroceeds  from 

II  nr  A,  mid  fruni  i'  nr  ./.    'j'liiv  licing  m).  then.'  may  be  formed 

III  ( ',  i-lfVt'ii  simple  and  i-unipuniid  relations:    these  four 
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points  cflTi  l»<>  nrrftnjted  into  six  p^iipa  of  two,  11 6,  a  1?,  a  d, 
ft  f,  6  </,  c  d;  into  four  grou|J8  of  throe,  bac^bad,aed,cbd; 
ut»)  into  oije  group  of  four,  abed.  Hence,  suppoaiug  the 
centrr  ('  tn  lie  made  up  of  the  in«lt!i)enileiit  celln.  or  portions 
of  grcv  Biihfitiinre.  cfvjTfllh"  dorviujr  to  link  tliL'  uicmliers  of 
a  ^rroup  into  a  ^parate  pomliinRHon,  there  must  lie  at 
least  eleven  such.  If,  ajraiu,  from  tliis  centre  C,  we  asaume 
that  tlu^rc  rim  udequatL'ly  numerous  fibreti  to  the  higher 
centre  F,  and  that  this  is  also  duly  coniiecttxl  through 
the  ecntfps  D  and  K,  with  tlu^  poinla  (.  f,  ji,  k:  then 
the  posaihle  number  of  groupie,  simple  and  compound, 
that  may  l>o  fonnod  at  F,  will  omount  to  247;  and  to 
unite  the  members  of  each  group  so  that  it  may  he  inde- 
poudont  of  the  rest,  there  must  be  at  least  247  counoct- 


ing  links  at  the  eeutre  F.  Without  pursuing  the  oalen- 
lation,  it  vnW  be  nianifei^t  that  ae  those  piunts  in  tlie  or- 
fFaniaiu  iiioreiLse  in  number,  and  h:^  the  clusters  of  them 
that  are  to  be  brought  into  relation  l»econie  larger  anii  more 
Tarioua,  the  centra]  elements  ilircugh  whivh  their  relations 
•re  oatabli^tied  must  grow  multitudinous.  An  ia- 

adeqiiate  t^^nceptinu,  however^  in  thtu  rvachetl;  for  we  have 
n)ii»dered  only  the  requisites  for  forming;  among  these 
points,  ihn  greatciit  numh^r  of  different  groupfl,  Kimplc  and 
impound;  imploring  the  diflereut  ord^n  in   which   the 
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members  of  each  ^ruiip  may  be  cotnhincH.  Two  tilings  can 
be  iirriingP4)  in  siicccs^inn  in  only  :i  different,  ways;  ihn-e 
thingu  CHU  bo  arrangml  in  U  ilitTvreiit  unya;  four  thing?  in 
34  ways;  five  tliingt)  in  120  ways;  six  tbin^p  in  730  way*; 
seven  tliiupt  in  5,010  wayit;  and  so  on  in  a  progrcwion 
ini_'rt>using  nilli  enurniuim  nipidily.  AiHUiniMg,  then,  that 
■t  the  centre  F,  certain  points,  a,  6,  c,  d,  e,  arc  to  be  com- 
bined, not  in  tin's  ttiicco^Mion  only,  but  in  all  posiiiblr  sue* 
ce«wions,  ihere  will  roquire  120  <litTerent  Hnkn  of  <.Hmnoc- 
tiou  for  this  one  group  of  &vb  iwints  only.  Tlioae  links, 
whulhi.T  sqpurate  veBictcs  or  k'ss-difforcntiated  )fortious  o£ 
grey  matter,  must  occupy  a  considerable  simce;  and  sup- 
posing thvy  arc  aggregatod  near  th<kw  pre-exii^iing  r<>lla 
or  linka  wbirh  they  have  to  rc-combine  in  various  onJers, 
there  may  resuh  a  protii  berance  from  the  centre  F,  as  shown 
at  G.  If  we  impfxinw  that  instead  of  a  group  of  five,  a  group 
of  six  is  to  have  its  merabera  thus  variously  combined; 
or  if  inntead  of  one  gronji  to  l>e  so  dealt  with,  there  are 
many;  ihui  hilcrul  outgrowth  may  biHHinie  relatively  very 
large.  An<!  since  ita  vo«irle«,  or  poriiomt  of  grey  matter, 
trill  In*  much  more  bulky  than  the  fibrc8  ninning  from  them 
to  the  nienibcr-f  <if  f;r»ni[wi  which  they  combine,  tlierc  may 
be  expected  Ui  ariiM-,  ns  at  11,  a  lateral  centre  attached  to 
the  original  centre,  F,  by  a  pedicle  of  fibres. 

Of  course  llieac  diagrams  and  numlwrs  are  intended  to 
convey  nothing  but  a  genenil  idea  of  the  principle  of  com- 
position of  nerve  centrea — not  to  represent  any  actual  e<)tii- 
position.  It  would  be  an  el>Aurd  a.-i.sunipiion  that  among  a 
mimber  of  points  in  the  Inwly,  there  have  to  be  formed  an 
many  unlike  groups  as  are  theoretically  (wpBible;  and  it  is 
not  to  be  suppoited  that  the  members  of  any  group  ueed 
over  to  be  combined  in  as  many  different  order*  as  tliey 
might  lie  combined.  But  white,  on  the  one  hand,  the  above 
deacri])!ion  greatly  over-states  the  accumulation  of  nerve- 
Tcflielofi,  or  their  e<|nivnlents,  implied  by  aneh  correlations  aa 
uro  actually  required  among  a  given  number  of  points  in  the 
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orgaDiam;  it  immensely  understates  the  number  o£  poiuts 
to  bu  tu>  cQiTolatL^il,  as  well  us  tho  number,  and  vurieli,',  and 
complexity,  of  tlie  grou]>3  into  which  they  are  to  be  com- 
bined. The  phice.'t  from  which  ufferent  nerves  pnieeed,  as 
well  as  the  plaees  to  whieh  effewiit  iier\'cs  proceed,  are 
miiltitudinaiia.  Very  large  groups  of  such  p]ac««  have  their 
members  put  in  simnltancoUM  communication.  The  different 
grou[M  80  formed  are  iimumerahle.  And  extremely  varied 
rdatiotnt  of  succession  are  cstahlished  among  members  of 
the  same  group;  a^i  well  as  among  dilTerent  groups.  Hence 
we  are  safe  in  aieerting  that  along  with  an  increasing  multi- 
plicity and  heterogeneity  of  nervous  eonncetions,  there  must 
go  increasing  maiwiv(ino8S  of  the  nervous  centres,  or  aecu- 
wuluitiin^  of  vehicular  mailer. 

One  further  corollary  deserves  noting.  Each  veaiele,  or 
each  ]>ortiou  of  grey  matter  that  establishes  a  continuity 
between  the  central  termini  of  fibres,  is  not  mercdy  a  con- 
necting link:  it  is  also  a  reservoir  of  molecular  motion,  which 
it  gives  out  when  di^turlx-d.  Hence,  if  the  composition  of 
nerve-centres  is  detenniiied  as  above  indicated,  it  follows 
that  in  proportion  to  the  number,  extensiveness,  and  com- 
plexity, of  the  relatioiui,  RimultaiicouM  and  fuoceseive,  that 
are  fitrmed  among  difTereut  |)arl«  of  the  orgauisin,  will  bo 
the  quantity  of  moleeular  motioji  which  the  uervu-ceutres 
are  capable  of  disengaging. 


%  \'i.  As  a  datiim  for  Psychologj-  of  the  moet  general 
kind,  the  foregoing  deseriptiun  of  nervous  structure  might 
snfliee.  Ihit  having  to  deal  chiefly  witli  that  more  special 
Psychohigjt'  ilistingniHlu'd  m  human,  it  will  l>e  pro[>er  to  add 
some  account  of  the  human  ner\'0U3  systeiu.  A  few  facts 
of  idoracBt  respecting  its  peripheral  parts,  may  be  set  down 
bfeforo  we  istudy  ir.s  c«:'ntral  parts. 

At  the  surface  of  the  body,  where  the  extrenxities  of 
nerve-fibn's  are  so  placed  as  10  l»c  most  easily  rlisturlfed,  we 
generally  find  what  may  be  called  multipliers  of  distur- 
4 
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V/i»n«:^.  i^rjTi'Iry  appliances  whiA  appeir  to  hAve  nothing  in 
'T'..':.:r.'jri.  i.av.;  Uie«-omiiion  tunouon  of  i»aoenirating.  on  the 
f::Ar  '-r  .'.irr-.v-.  r'uf.  ai;tioK=  of  ex:emal  aj^c&iA.  Thai  this  is 
t:,(:  <-::.-r-*  ]T-Ani-fA  \,y  rhe  lensts  ■;•£  the  eres,  is  a  familiar 
fa-'.  I'  i-  a  l'---'-  fariiiiiar  fact  that  o^rtoin  otolites  and 
n.l:.  ."'■  r-i-  -ir  vA>r'ri.  immer<ei  in  a  li-|ui'i  o<>ntainei  in  the 
i;.''rr..ji  '-,ir.  -'rrvf-  t-^  tranrftV-nn  the  le^  sensible  vibrations 
'■',::.!:.  .r.i'M'i-.l  t.i,  tl.i^  li.jiii'l. into  the  m«"'iv*en=ible%"ibrations 
'<:"  -r'.hi  ii:;i--t-~.  iiri'i  !■■  IjriniZ  these  ilirev'tly  to  bear  on  the 
i.-r  ■'■  •'■ri!,]ti:i'l>ii~.  S:i.  t<"'.  i*  it  rtver  the  integument;  or, 
a"  ,:.'.;  r,t->-,  i.-.-t-r  rlif-  parts  tif  it  subject  to  manv  and  varied 
"-.,■,!■•-.  'I  i."n:,'!(  inr-n  have  not.  like  manv  inferior  Mam- 
r;..:.-.  •  .'■  ■  *-.i-ii:vi'|i.[«-.l  Tat-tual  multiplier;  ealleJ  ribritM 
'  f..'.  :.  '.:.  ii  •■■.■^.  ;i-  "  u!ii-kt-r- "i.  each  of  which  U  a  lever 
':..;•  ..■.•'■:.■;'.<-  II  -IiL'lit  r<iiii-h  at  the  outer  end  into  a  strong 
;,;'■■  ■  ..-■'  '.■  ■;.'-  iuil .•■■I'li-rl  cn-l  ui>in  an  adjacent  nerve-dbre: 
'    '  '  :."  '■!'  ';;'■  -li'irt  hair*  on  a  man'?  ?kin  acts  in  the 

."'..':'!  ri:(-!i,  ill  ii-l.iitiiin  ti""  these,  there  are.  at 
--    '■  ■  ■'■  '■'■ti'ii'*-  '.virh  .ilij.;^-tii  are  per|>emal.  and 
■     ■  -    ;■■  .'I'.r  '_rp.M-,  i-t-rraiii  iiinlriplierj  Wlow  the  sur- 

:':  ■  :-;.-■  !....!■.■-  i;;i:[it-l  ••iu'j'ii*r>ihx  Uictu'*.  round 

'■':■■  ■■  ■•■'*.'■  ■:  .'.■T.'-::'Tf  raiiiirii'^.  aiiil  each  of  which. 
"!  '■■■;■  '..'•  •■■■i'-ii  "f  a  f'-niirn  b-vly.  jxives  to  its  at- 
f.!' :.' .;  (,■■.-  '■  ::-,r'-  ;i  L'r-;r^i  r  prf-^urf  than  this  would  receive 
...t-r<-  •':.'■  ■  ..-f.  lu-utfj  -  ;■  -•iir;"-i,-  h"iii"Lreiie<'>n5:  a  fact  which 
v.i!i  '•■'-  .t,:>T-''-,'i  "ii  ni!;.::,!..-riiiL'  rhi-  i-lfect  t>f  pressure  on 
tI.'-  -i-ii.  I,':.  -'.;j.<-  -iimil  l.anl  l".<iy.  rj  a  thorn,  is  iniKnl- 
(i*"!  it.  ;■. 

>•.  I:,  i'li  {'.r  •'•.•■  In-rnuii'-iir-s  t!;ar  an-  external  to  the 
ft'-ri;;!,'-.':tl  '■■■.fuit,-;-.:!-  «.f  the  lu-rvi;;,  and  serve  to  exac- 
fi'-r^i'i-  ':.•■  •:h-i-'-  "f  iiii-i.li-rit  I'm-i'-j.  AVo  luav  now  con- 
tf-tfipl.i""  :;:<-(-  r'.-ripL'T;il  'xpaii-i'-u-:  thoiiist'lvts.  as  Wing 
(i*lii[.f*-ii  t.,  r«"-.-i-I'-'i-  riii-c  f'xa^riTt^rar.d  ini-i.hiit  forces 
In  ih»-  rir-r  pla'-f-.  t}|i-  iilriiiiatc  iifrvc-tibrilUe.  raunfvinp 
wh'T^  rhf-v  itro  ui'-^r  fxiH-t-il  to  di-iurluniivs.  consist  of 
nf-rvf-jtrrt^>ili\a~-n\  unprntcctoil  b\-  niedullary  sheaths  and  not 
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even  covered  bv  iin.'mliranoiis  slieatlis.  In  fact,  Uiey  appear 
to  ooiuiist  of  matter  like  that  contained  in  nerre-vcaicloa, 
bnt  without  thr  fat-j^niniihrs;  nml  may  he  re^arrlrfl  a»,  like 
il,  luoro  unstaMc  thati  the  ninttor  coinijosinp;  the  central 
titirea  of  the  f\)II,v-<lilTcri*iitiatfd  nerve-tubes.  To  this  geueiral 
character  of  the  nerve-lerminationa,  have  to  be  added  the 
more  epet'ial  characters  of  the  tcnninations  exfioscd  to 
special  foreea.  The  dcheale  palo  fibres  which  form  a  layer 
on  the  surface  of  the  retina,  are  not  directly  afCected  by  the 
rays  of  light  roncentrated  upon  them;  but  these  raya,  paas- 
tag  tlirt'iu^Ii  thf-m,  fall  on  a  layer  of  clcwf  ly  packwl,  but  quite 
aeparato,  little  bodies  wliicli  are  the  true  sensitive  structures; 
and  tht'n  the  niiuutu  ucn'e-fibriUa>  that  run  from  these  to 
the  stnituni  uf  retinal  nerve-libres,  pass  on  tlieir  way  info  a 
layt-r  of  nerre-vesieles,  with  which  we  may  presume 
thoy  have  connections.  That  im  to  ^y,  this  peripheral 
expansion  of  tJie  ncri'e  on  which  visual  images  fall, 
couiuins  numerous  suiall  portions  of  the  highly-unstable 
Den'o-matter,  ready  to  change,  and  ready  to  give  nut 
ninlcH-ular  motion  in  changing.  It  is  thus,  too,  with 
those  tcnninal  ramiti cations  of  the  auditory  nerve,  on  which 
ftonnroiu  vibrations  ,aro  concent ratnl.  And  tliere  in  an 
ntml»gous  jveruliarity  in  the  immon?<^!y-*'xpanded  nctrcmity 
of  the  olfu'tory  nerve.  Here,  over  a  large  tract  covered 
by  (uucoug  membrane,  is  a  thick  plexus  of  tlie  grey  un- 
sheathed fibres;  and  among  them  are  distributed  both 
nerve- vriiirli's  and  granular  grey  substance,  such  as  that  out 
of  which  the  vesicles  arise  in  the  nervous  ccntrea. 

The  significance  of  these  stnictural  peculiarities  we  shall 
ace  hereafter.  For  the  present  we  need  only  note  the  distri- 
bution of  them.  Over  the  skin,  which  is  conversant  with 
forces  of  a  rehitively-t-onsidurable  intensity— mechanical 
impacts,  pressures,  tensions, — we  do  not  find  that  the  nerve- 
t<>miinatioti.t  contain  deposits  of  the  jK-'cutiarly  unstable 
nervc^ulistance.  Bnt  we  find  such  deposits  where  the 
isicidcnl  forces  are  extremely  feeble,  or  fall  on  excessively 
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small  arfon,  nr  both.   Tbo  qnanHtT  of  mAtter  whicli,  float! 
as  faint  odour  tliroiigh  the  air,  rcachca  tlip  end  of  the  ol- 
factory nerve,  ii  infinitesimal.    Such  lumiuiferoiu  undiila* 
tiuiis  an  am  ulKmxxl,  during  a  iiumicntnn'  glanvo,  to  fall  on 
one  of  the  iiiinnte  areas  of  the  retina,  are  equivalent  to  ^i 
riiechanii-al  fnnx*  inapprtx'iablc  by  our  incasnrra,  if  not  i^^| 
expressible  by  our  figiiM^s.     Similarly   witli   tliww  atmo^ 
splieric  wave^  which,  produced  by  the  chimrli-lioU  a  milo 
away,  and  woakcninf;  an  they  tipread  in  all  tlirections,  are 
convoyed  to  the  minute  otolites  and  rods  of  the  inner  ear, 
to  be  by  them  impressed  on  the  auditory  m>rv(>K.     And  in 
tliese  places  it  is  that  wo  find  [Kiripberul  depostla  of  the    . 
Specially-uuatabiB  iiorve-8ubfllam*e.  ^H 

S  W.  Arising  from  these  varioualy-speciaUzod  peripheral 
structures,  the  affcrettt  nerves,  collwted  into  their  bundles 
and  compound  bundlt-s,  nin  iiiwarde  to  the  spinal  cord;  out 
of  which  iasuo  the  correapondinp  bundles  of  efferent  nervea.     i 
In  one  bciiso  the  spinal  con\  may  lie  regarded  an  u  coi^^| 
tinuouB  nen'ouB  centre;  and,  in  another  sense,  b&  a  aerie*  o^^ 
partiaily-indepondont  nervons  cH'ntnw.    Eaeh  pair  of  trunk 
nerves  with  its  segment  of  the  spinal  cord,  has  a  certain 
degree  of  individuality;    and  thoise  segments  into  which 
enter  the  pairs  of  masaive  nerves  from  the  liiiilKn,  hav^i 
indivi dualities  considerably  pronouncetl;  since  it  is  expeH^H 
mentally  pruved  that  when  aevered  from  the  rest  tbey  ar^^ 
not  incapacitated.    The  tract  of  grey  rnatlor  in  the  spinal  ^ 
cord  to  which  the  afferent  nerves  of  a  limb  come,  and  froi^H 
which  the  efferent  nerves  ifwue,  is  practically  the  ganglionic" 
centre  of  that  limb,  hanng  very  much  of  automatic  ind<^^ 
pcudence;    and  being  joined  by  conuuissural  tibres  to  ^H 
like  centre  Wlonging  to  the  fellow  limb,  it  forms  with  thJa^ 
an  automatic  pair.     So  that,  remembering  how  the  entire 
cranio-Hpinal  axis  is  originally  one  and  continuous,  and  that 
its  anterior  part  has  been  differentiated  and  developed  int 
quite  distinct  centres  we  may  say  that  its  posterior  part, 
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tpindl  rord,  has  also  been  so  differential od,  though  to 
iiiiicli  smaller  exl^-nt.  To  this  couwiptiun   two 

ftJiIilioQa  mtist  U*  iiiuilc.    Beyond  ilie  internal  traela  of  grey 
OP  vtaicular  matter,  and  the  buodlM  of  nerve-fibros  tliat 
oiler  into  and  issue  from  them  laterall,v ;  and  beyond  the 
traevaae  oommiasunil  dbn>fl  which  comiect  the  correspond- 
ittg  lateral  partione  of  grey  matter  or  partially-differeutiatcd 
paire  of  nervous  centree;  there  are  longitudinal  eunimiwiinil 
illvea,  joining  these  succeanve  pairs  of  nervous  centreij  with 
one  another,  and  serving  to  intf^gratc  the  Rorics  of  paire  in 
the  aunc  way  that  the  members  of  each  [mir  arc  iiit«>grutcd. 
And  then,  along  with  theao  6bres  that  unite  nervous  centrea 
of  the  same  order,  there  are  what  we  found  it  desirable  to 
dietingniah  as  centripetal  fibres,  running  from  the  relatively- 
inferior  nervous  rejitres  to  the  relatively-eaperior  ones; 
with  rr-iitrifii^l  fibntii  nmnitig  baok. 

Of  these  rcliitiveiy-^upfrior  nervous  eeiitres,  we  have  first 
to  notice  the  iiu^ulla  ofdonffota;  including  those  parts 
of  HbBpona  Varo/ii  which  arc  woven  into  it,  and  similarly 
ariw  out  ^f  the  fourth  ventricle.  This  is  the  enlarged 
termination  of  the  spinal  cord,  lying  within  the  skull. 
Distinguished  an  it  is  frtun  lower  parts  of  the  spinal  cord  by 
its  greater  masaveneas,  it  is  much  more  distinguished  by  the 
multiplicity  and  variety  of  its  peripheral  connections. 
While  the  sucecflsivc  segments  of  the  spinal  cord  proper, 
have  paire  of  aflert^nt  and  efferent  nerves  which  arc  limited 
in  their  distributions  to  partionlar  regions  of  the  Iwdy ;  and 
while  even  such  an  entire  group  of  these  segments 
MB  occupy  the  lumbar  region,  have  relations  only  with 
the  legs  and  the  lower  part  of  the  body;  the  7/utIuJia 
MongatOy  by  the  intemiodintinn  of  centripetal  fibres,  is 
brought  into  relation  not  only  with  the  lower  part  of  tlio 
body  and  its  limhii,  but  with  the  upper  part  of  the  limly  and 
its  limbs;  and  not  only  with  these,  hut  also  with  sundry  of 
the  parta  which  wo  Itnow  as  the  organs  of  the  special  antsee; 
and  not  only  with  these,  but  also  with  the  more  important 
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nn  such  a«  to  make  it  certain  that  through  the  intfrmodin- 
taon  of  these,  they  comuiunicatL*  with  the  whule  pvriphurui 
ucrvous  system;  and  an?  places  in  which  centripetal  fihrcs 
from  centjf-s  nf  Ixilh  thi^  tint  ami  t^-ond  onltTH,  joiiinl, 

lesiltly,  wiih  aoiriv  tdutply  aJTerent  liLircias  uru  brought  into 
ioua  rt'latioua:  rclntioiuL,  however,  tliat  must  likely  diffor 

their  nnturtw  fniin  tht»se  cstahliahcst  in  inferior  fcntnM — 
differ,  perlmiis,  as  lliost?  supposed  to  he  fomn-d  in  the 
centre  U,  Fig.  4,  differ  from  those  formed  in  the  centre  F. 

Anioiif;  the  factH  of  fundunii-iittil  si^nifiiTance  with  which 
arc  hero  coneemed,  one  otlier  inay  be  naineil.  Thia 
ronr«ms  the  hiiftologiral  slruelurea  of  nervous  cwKn-fl.  In 
■utoniattc  ganglia, the  dirtx^t  iinioriof  iiervc-fihreawiih  nerve- 
cells  ia  hnhitual.  Throughout  the  spinal  cord  the  "  axis^•ylin- 
dcrs  "  may  not  unfre<iuently  Ix?  irncw!  running  into  the 
vesicles  But  in  the  higher  nerve-centres  direct  connoetiona 
are  much  h-sB  readily  uiadu  out;  and  it  is  question- 
nhte  whether  iu  tUe  highlit  they  oocitr  at  all.  In  the 
grev  snhstanre  of  the  cerehnim,  the  delicate  ncrve-fihres 
wbicb,  divested  of  mwliillary  sheaths,  nin  among  the  im- 
bedded corptucltf,  do  not  direvlly  unite  with  ihera;  or  if  it 
is  too  uinch  to  say  that  there  are  no  such  unions,  we  may 

y  tliat  (hey  are  rare,    Sueh  eommunications  as  exist  are 

■|«n'nl!y  lielweeii  the  limurhed  lermiimtiuiw  of  llie  fdtres 
and  the  raniiticd  proeeiwea  of  the  oorpiiseles.  Thus  at  the 
one  oxtretno,  simple,  elenr,  and  complete  connections  are 
the  r\ile;  and  at  the  otlier  extreme,  involved,  vague,  and 
incttniplete  comicctions. 

g  15.  Some  aeoount  must  be  given  of  certain  remaining 
^rvnitH  sinirtun«,  willi  which  Psychology  is  indirectly 
jneemcd.    Thus  fur  we  have  dealt  only  wilh  the  fibres  and 

itres  that  «ionrl  passively  and  actively  related  to  the  ex- 
il  world;  but  there  are  fibres  and  centres  that  stand 
lated  to  those  internal  organs  which  make  ponible  the 
mtinuance  of  relations  to  the  estcraal  world. 


THK  DATA  OF  FSVCHOLOOT. 


Tho  first  to  claim  attentiun  are  tJi«  vaso-raotor  nenra. 
Bundles  of  these  issue  from  the  spinal  coni,  and,  joinwd  IijTj 
bundlee  of  nervp*  arising  from  tho  sympathetic  system,  at 
company  the  main  arteries:  Jividing  ami  siilhli riding  whc 
uver  thew"  iUt,  mi  as  to  suj>i>Iy  fibres  to  all  their  hram-hes  don 
to  the  moat  minute*.    The  vuso-motor  nerves  form,  in  fitctfj 
an  additional  Bone:d  of  efferent  nerves.     The  nervoutt  af 
nridfr  its  hiwest  furm.  conaiats  of  tho  afferent  nerve  wiili  iW* 
iwriphenil  extremity  cxjMWcd  to  external  action*,  the  pan-    i 
{r| ion-corpuscle  to  which  its  central  extremity  ninit,  and  tliri^^ 
efferent  nerve  thence  i.-wuinR  to  end  in  some  muscle.     Ku^^ 
as  we  have  awn,  the  unit  of  coni|xwition  of  the  developed 
nervouB  iiystcm,  includes  a  centripetal  fibre,  runninj;  from 
the  first  or  Hubtpnlinnte  centre  to  a  higher  centre;  and  hero 
we  liavc  to  add,  as  an  habitual  clemenl  of  this  unit 
composition   in   ita  complete  form,   a   vaso-raotor  fibr 
rnnning  1o  that  part  of  the  \hm[\  in  which  the  two  ends 
of  the   nervous   arc    He,   nnd    brintnng   the   blood-veaticls 
of  that   part   into  relation   mth    the  other  parts   of   tl 
ap]wrHtu». 

The  cerehro-spinal  ner^'ous  system,  besides  having  th( 
direct  eomnninications  with  the  iniiaciilar  walls  of  the  twl 
which  bring  hlood,  both  to  itself  and  to  the  nuiM^lot^  it  scnda 
fibrra  to,   ifl  also  put  into  relation   with   other  parts  on 
which  it  is  equally,  thouj];h  leas  inunediately,  dependent — 
the  %T8cera.    These  have,  indeed,  a  norvona  system  of  their 
own,  poMeswng  apparently  a  considerable  degree  of  inde- 
|)eiidence — tho  ttynipathetic  system;  and  one  a31-imi>ortant 
viacuB,  the  heart,  has  a  nervous  system  that  is  demuiiHlraUly] 
independent.     The  morpholopical  interpretation  of  the  vie 
ceral  nervous  system  ifl  not  settled;  but  whether  it  has 
BOparato  origin,  or  Iwlongs  to  tho  periphery  of  the  ocrebi 
fi]nnnl  BVBtem.  the  imdonbted  fact  is  that  the  oerebro-spinal' 
system,    through    the   nerves   nintiing   from    it   into    the 
trunks  of  the  sympathotic,  comnnmicatofl  with  all  these  vital 
organs  j  and  that  even  the  heart,  complete  as  is  ita  local 
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nervoiia  iVBtein,  is,  by  tJic  vagiis  or  pncumogaslric  norvc, 
intcgnitcil  with  the  cerobro-upinul  gystpiii. 

A  nioro  particular  account  of  thoAo  and  eiindrj'  Btrticttires 
of  till.'  siiniP  class  is  not  nuctssary  li(*rc».  The  gunenil  fact  of 
(d^iififunitf  fur  us,  is,  ihut  th«  brain  and  spinal  conl  which 
through  their  alfcront  nerves  aro  put  in  mlatinn  with  the 
■ctionA  of  thr  pxternal  world,  and  which  thmiigh  their 
efferent  nerves  are  put  in  relatiou  with  tbo  BtnK'lures  that 
Kact  on  the  extcnml  world,  are  also  put  in  relation  with 
Uie  organs  immediately  or  remotely  ijistrumenlal  in  supply- 
ing them  with  nuiriincnt,  and  rcuioriiig  the  effutc  matters 
resulting  from  their  activities. 

§  Irt.  In  the  foregoing  deacription  I  iiave  endeavoured  to 
include  all  that  Psychology  needs.  Many  eonspicnoua 
traits  of  ner\-ouR  structure  which  aonie  will  think  ought  to 
he  ant  down,  are  really  altogether  irndevant  That  in  the 
tpinal  cord  the  gray  matter  is  placeil  internally,  while  in  the 
oerebmm  it  forms  an  oulnde  stratum,  ia  a  fact  of  moment 
in  anatomy,  hut  one  which  tlirowv  no  liglit  on  the  science  of 
mind.  Knowleilpe  of  the  tmtli  that  the  iKwterior  n>otB  of 
the  spinal  nerves  are  afferent,  while  the  anterior  am  efferent, 
is  all-inip<tr1aiit  to  the  pathologint;  hu(  to  iho  p^ycliologist 
it  is  quite  unimportant,  since  this  arrangement  might  have 
hwn  revpnied  tt-ithont  the  principles  of  nervous  stnictnro 
being  in  the  least  changed;  and  it  is  with  these  principles 
only  that  the  jwychologist  is  coneemefl.  The  leading  facta 
embodying  these  principles  may  be  summftd  np  thus: — 

Tlic  three  preat  ault-kingdoms  of  animals  in  which  the 
nervous  sygtem  becomes  considerably  evolved,  show  us  that 
along  with  the  relatively-increased  mas^iveness  distinguish- 
ing tlu-  higher  types  of  the  nervous  system,  there  goes  that 
Other  kind  of  integration  implied  by  increase  of  stnictural 
com  hi  nation.  There  is  multiplication  and  enlarg«*ment  of 
the  parts  that  unite  local  nervous  centres  with  general 
nervoua  centres.    Very  frequently  there  is  an  approach  or 
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■CTTO^cafltRC  that  vere  prerioulj-  far  ap«rt 

ckcfe  is  back  a  ufciriw  wad  tm  ahaahtte  iscraue  in 

.  vfciek  kave  ifae  sort  naldpSed  relaticMU  vritli 

,  awl  ihrM^  than  with  all  parte  of  the  body. 

The  watratm  ^fwtmm  is  aadc  vp  of  threads  inclaaod  in 
eaf|MideB  babaAAed  in  pntaplaam,;  uf  whicb 
the  ttiraifa.  snitBd  into  hmJiw»  ea— tUme  almoet  ihe  whoio 
oftha  jKiitthgral  parts  while  tfaguoapBwJm  with  tbeimiatrii 
an  fooDil  ehied^  m  the  cflttval  pnta^  Haring  at  iu  outor 
oxticaiilnraplexaaof  hi^lT-vagtaUenatter.  a  oprre-thread, 
— »—;.*;«g  IS  we  eoochide  of  Ics  tdulable  matter  but 
matter  imacTKaU^  liiaafiaaail  with  ease,  mn^  inwanla, 
tmmaaAei  hy  snbabUKCB  A^  ahieU  it  from  lat^^ral  distur- 
banee.  EvoituallT  it  reaches  a  naoa  of  highly  unstable 
mattar,  00  cooditiowHl  as  to  naJcfgo  decoapaaition  «rith  tbo 
greatcet  facUii  v ;  am)  from  the  pbee  where  thu  ]ica  there 
ran  other  like  tifans  to  other  mastea  of  uiuuble  matter,  of 
the  «mc  kinrf.  or  of  a  tlifienat  kind,  it  l">th — liero  to  a 
portioa  of  subsaniv  that  contracts  when  tlisturlnMl.  and 
here  lo  a  superior  centre  containing  more  of  the  easily-de- 
compcee*]  oerrf-*-:  ThcfWthreatU,  afferent,  piTorent, 

and  centripetal,  ui  ..  ..  .r  connecting  corpiisrlp  or  imrtion 
of  fircy  inattf^r,  wo  regard  a»  furming  (he  tinit  of  coiuimei- 
tidO  iif  ihe  nervous  svstem. 

SiK'h  units  are  varioitdy  grouped  and  t'onibinc<l.  Each 
\ftca\  ganglion  is  a  plnei-  where  many  atfcrpiit  and  many 
rtTiTTtit  nervea  are  conne^-ted  Ity  many  portinnj  of  tho  un- 
rtRblc  nenre-roattpr,  capable  of  snddcnly  ^fing  out  muc^i 
luiilv^i-ulnr  motion.  Each  sijpcrior  (wnKhim  is  a  place  where 
■  ontripctal  and  centrifiiBal  fibre*  from  such  local  or  inferior 
.•■-  -I*  ■  I  re  eimtlArly  cormectM  Uy  similar  iiiatler.  Ami  so 
*  <<  IukIiit  ganglia  in  tbcir  rcUtinu5  to  thc^sc.     From 

^Oixli  pnnctplo  of  comhinattnn  it  results  tbat  the  poeubili- 
'  y"  tit  coRiponnd  relations  increase  as  fast  aa  the 
I  firngrraaea. 

Wo   iMiw,   hon-prcT,    that    this   e^tabliflhiuent   of   more 
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wiTTifrons  ninrc  inrnlvwl,  anrl  more  variei"!  relation?  among 
tilt'  pari*  of  the  organiau,  implies  uot  simply  this  groupiug 
of  fibres  and  thi»  ammgommit  of  centres;  b«t  also  a  mul- 
tiplifstiiui  of  Ihc!  iipr\'e-t'nrpuscles,  or  jwrtioDs  of  grey 
nuitter,  (wcupyinp  tbeir  centres.  And  we  found  it  to  follow 
that  where  the  rampotind  relations  fnmicd  are  amung  many 
poiiiU,  or  wIkto  the  pnint-t  are  to  be  r^)mhiniyl  in  many  or- 
ders, or  both,  great  awiinmlationa  of  grvy  matter  arc  needed : 
an  important  eorollary  l)eing  that  the  quantity  of  thU  matter 
cajHible  of  giving  out  much  motion,  increases  iu  proportion 
ae  the  rouibinations  formed  become  largo  and  heterogeneous. 

FiiHAing  to  llie  speeial  nervons  Btnictnrc  relatewj  to  that 
apccial  Psvrhology  of  chief  iniportanee  to  ua,  we  saw 
that  the  spinal  cord  U  a  scrioa  of  partly  dependent,  partly 
iudep4Mident,  donblc  nerv<M;entre«;  each  eonccnie^l  with  a 
partieular  portion  of  the  trunk  or  a  particular  limb,  to  the 
skin,  niud(^'Ie«,  and  ve«8eU  of  which  it  9ondB  nerves. 
The  fidarged  eephalie  extremity  of  the  spinal  eord,  the 
madtUift  vhlun^fcUOy  is  a  centre  conneeto*!  by  c«ntripetal 
tibre*i  ivjrh  lliew  pjirtJally-differentiated  inferior  rentrws; 
and  nveiving,  ai^.  it  ali«o  does,  directly  or  indirectly,  nerves 
from  the  siKvial  Knse-oi^aus,  the  mfditl/a  ohitmffaia  is  a 
centre  where  the  Ioeal«'entrr»>eont*enie<l  witli  nearly  all  [wrta 
of  ihe  lK»dy,  are  brouglil  into  eommiinication.  We  saw,  last- 
ly, ibsi  (he  two  great  bi-lobcd  masses  overlying  the  m/v/«//rt 
ohUtngata  nnd  the  sensory  ganglia,  with  which  they  are  in- 
timittety  connceted,  may  be  r^raMed  as  centres  iu  which 
thc«e  eoiupottnd  connections  are  united  into  conneetious  still 
more  compound,  «till  more  various,  and  still  morenimieroua. 

One  further  fai't  wbich  it  rematncil  for  na  to  note,  was 
that  while  the  more  imiMirtnnf  nervous  stnietures  are  thoee 
wbic-li  bring  the  parts  that  are  acted  upon  by  the  outw 
world,  inio  relation  with  the  parts  that  react  upon  it,  there 
are  also  nervoxis  stnictiires  that  bring  all  these  into  relation 
with  the  %ita]  organs:  to  serving  to  imite  the  parts  which 
expend,  ^th  the  porta  which  aceumnlato  anc)  distribute. 


CHAPTER  m. 


THB   rCIfCTIOXS   OF   THE    XEBTOPS   SY8TEX. 


§  17.   When,  at  the  outaet,  we  inquired  what  are 
manifo-fltation.4  with  which  the  norvous  system  is  asHociat 
■we  necessarily,  in  (Irawinp  a  conclusion,  asserteil  in  genoi 
t«mii!  the  i*ar{  perforiuetl  hy  the  nerroua  system.     Ai 
though  in  the  chapter  just  ended  the  sole  aim  baa 
to  deacribo  »erve-th reads,  nervo-fcllft,  nerve-trunks,  ner^ 
centres,  ami  the  ways  in  which  they  arc  put  together;  y 
the  ends  subsen'e<l  have  unnvoidably,  from  time  to  timt 
come  into  Wcw.    Structure  and  function  arc  in  our  thougl 
80  intittjatvly  related,  that  it  is  scarcely  possible  to  pive| 
rational  aiiHrouiit  of  the  utio  without  some  tacit  reference 
the  utiier.      Here,  however,  function  la  to  be  our  ifi> 
topic.    Having  seen  how  the  nervous  system  is  construetodl^ 
we  have  now  to  sec  how  it  works. 

The  proposition  with  which  the  first  chapter  ended 
that  ner>'ou8  evolution  varica  partly  as  tlie  quantity 
motion  pcDcrated  in  the  organism,  and  partly  as  the  coi 
ploxity  of  this  motion.  Here  the  initial  inquiry  must 
how  the  ncri'ous  system  serves  as  at  once  the  apent  by  whidi 
motions  are  libc'rnted  and  the  ag(>nt  by  wliic.h  motions  are 
oo-nrdinated.  Three  things  have  to  be  explained : — 1.  ^Iiat 
are  the  caiL<ies  which  on  Bppro]triate  occasions  detenmne 
the  ncr\'oiifl  Bvstcm  to  sot  up  motion?    2.  By  what 
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does  it  liWratc  tht;  itui'Dtiiblc  motiou  lucked  up  lu  cortaia 
ttsaaes,  aud  oaiisu  ita  traiiaformatiun  intu  M-iiHiblL'  iiiotiunl 
3.  How  flocB  it  odjitst  wnstble  motious  intu  those  com- 
binations, fnraiiltflnooiiA  ami  siu'ceasivo,  iinc<tful  for  ffficituit 
action  on  tlie  external  worUl?  These  questions  cover  the 
wliole  of  its  functions;  or,  at  any  rate,  all  those  of  ita 
fDiiclions  with  which  we  are  directly  concerne<l.  We  have 
to  interpret  its  passive  function  as  a  receiver  of  distm-lmncea 
that  set  it  goini;;  its  active  function  as  a  liberator  of  mo- 
tion; and  ilK  active  function  as  a  distributor  or  apportiouer 
of  the  motion  liberated. 

Probably  it  will  be  thought  that  there  h  here  introduced 
a  function  distinct  from  those  before  named.    It  seems  that 
the  receiving  of  disturbances,  or  stimuli,  can  be  included 
neither  under  the  head  of  disengaging  tnutionii  nor  under  the 
head  of  co-ordinating  motions.    But  on  reducing  the  facts 
to  their  lowest  terms,  and  to  those  tcrnia  which  l*hysiology 
proper  can  alone  recognize,  the  difficulty  disappears.     For 
all  nervous  stimuli  are  motions,  molar  or  molecukr;   and 
the   fimction   of  co-ordinating  motions  comprehends   not 
aimply  the  combining  and  apportioning  of  the  motions  ex- 
pended, but  also  tho  combining  of  the  motions  received, 
and  the  adjutilmcnt  of  the  one  set  into  harmony  with  tho 
otlier.    A  moment's  thought  justitiet^  this  proiHisilion.    The 
Btiumli  to  the  nervcfl  of  touch  arc  sensible  motions  of  the 
imbedding  tlwue,  cauwd  either  by  the  impacts  of  external 
nioving  b<Kiies  or  by  motions  of  the  organism  which  bring 
it  against  external  bodies,  fixed  and  moving.    The  auditory 
nerve  receives  the  motions  conveyed  to  it  fr«.>ni  masses  of 
matter  that  are  nbrating.    Those  minute  agents  tbst  termi* 
nate  the  nerves  of  the  retina  are  acted  on  by  luminifcrous 
nEi(iiilnlious — motions  of  the  ethereal  medium  which  pro- 
duce motions  among  tlieir  molecules.     So,  too,  the  nervea 
eatcit^il  by  sapid  and  odorous  suhetancos,  are,  in  fact,  excited 
hy  the  inoleciitar  movements  thcsie  substances  cause  in  their 
extroinitica  by  chemically  clianging  them.    Thus,  speaking 
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not  figurstirely  but  literally,  an  afferent  fibre  of  whitcrei 
kind  is  a  nynpititil  of  motioa  given  to  itii  muleouk-e:  dtlii 
l>y  molar  uiotion,  as  when  a  blow  Is  recfived;  or  bjr 
motion  ff  other  umUtniles,  as  when  there  is  euntact  with 
a  chemicfllly-activc  body;  or  by  those  etheraal  motectUar 
nioliotis  wliic-h  constitute  radiant  heat  and  light. 

Il  will  be  well  tu  consider  more  fully  this  sub-dtriaion 
of  nerrons  functions,  and  the  reasons  for  horc  proc<«diug^ 
upon  it 
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I  18.  Phyriology  is  an  objcctiTe  sdeDce;  and  is  limited 
to  ■Uf'h  data  as  can  be  reached  by  observations  made  on 
Knailile  objects.  It  cannot,  therefore,  pro|)crly  appropriate 
aubjuctive  data:  or  data  wholly  inaccessible  to  crctfrnal 
robucn'Btiimn.  Without  questiuaiug  the  Irutli  of  the  as- 
idl  iHimtlutiim  between  tlie  changes  whieh,  physically  ^ 
ideml,  are  distiirbanecs  of  nerves,  and  those  whichf  ^M 
[^paycliteally  considered,  are  feelings;  it  may  Im?  safely  affinne<l  ' 
that  I*hynto|r^,  which  is  an  interpretation  of  the  physical 
procf!ucB  that  go  on  in  organisms,  in  terms  known  to 
phyaical  acienee,  et>asca  to  bo  Phy»ol(^'  when  it  imirarla 
into  Its  intpqin/talione  a  psychical  factor — a  factor  which 
no  jihysical  rxwapi'h  whutever  con  disclose,  or  identify,  or 
g«-t  ihft  remoteal  glimpse  of.  The  relations  between  nerre- 
•nion«  and  iimnifll  nlates  form  a  distinct  subject,  to  bo 
dealt  with  prt-Kc-ully,  Here  we  are  troatiiig  of  uerre-^c- 
tiona  on  their  physiological  side,  and  must  ignore  their 
(myrh(iIo;jii';il  side. 

I^)i^g  this  we  iiave  no  altemiitive  but  to  formulate  them 
in  terniN  of  motion.  And  having  rcfngtazGA  the  pritnary 
diviitinn  to  hi>  that  between  the  lilwration  of  niotionfl  and 
the  co-(»rdinntiori  of  motions,  we  tiiid  that  this  last  di^isioD 
tmi*t  bo  sul^livided.  It  include*,  first,  the  co-ordiimtion 
the  inntioRs  rcceired  ^vith  one  iinother:  iind,  second,  the 
'oo-ord illation  of  tlie  motions  expended  wiili  the  motions 
ceired,  and  with  one  another.    Hence  results  a  generalized 
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iiioi  of  Den'utifl  fuiictiviis,  as  divisible  into  recipw-ttuAor, 
Ubero-mitior^  and  dlrigo'iiuttor. 

It  must  be  adiuitied  that  in  tlieir  liipher  foruis,  those 
functions  aro  so  entj»ngle<l  that  a  tripartite  division  of  them 
is  ditUcult,  if  not  iniiM)*sible.  To  the  siiiiplfat  types  of 
nenroiu  struclur*.%  the  classiticatiQU  ia  easily  applied:  each 
affojent  nerve  i£  a  reoij>io-im/t'pr  agent;  caeh  ^ngHou  is  a 
li&mro-nwtor  ag«nt;  e-nch  afferent  nerve  is  a  dirigo-niotor 
BgenU  But  in  complex  nervoua  ayBtema,  formwl  of  inferior 
and  superior  eentres  eonneeted  by  parts  rontaiiiing  nerve* 
that  are  centripetal,  centrifugal,  and  commissural,  there  arise 
correttpouding  secondary  functions  wlUcb  greatly  obacure 
the  primary  function!:.  It  remuins  true  that  all  the  atTerent 
ncm-s  are  receivers  of  motion-s  and  that  all  the  cffereni 
nerves  aro  directors  o£  motions;  and  it  remains  tnte  tliat 
the  vesicles  and  portions  of  grey  substance  throughout  the 
centres  are  liberatora  of  motion.<i;  but  of  the  fibres  largely 
oompoeJog  thoae  ocntms  we  muftt  tmy  that  their  functions 
are  both  n<ceptive  and  directive.  Nevertheless,  wo  shall 
te  conaidcnibty  helped  by  thinking  of  the  afferent  ner\'cs 
u  rtvn.pif>-mfttf>r  and  the  efferent  nerves  a&  dingo-mnU*r  j 
while  we  thtidc  of  the  nervous  centres  as  composed  of  UherO' 
•motor  elements  along  trith  elements  that  i«rfonn  both  the 
other  funt-tiuna. 

This  praoral  conception  lias  now  to  be  made  specific 
In  Healing  with  functions  we  will  follow  the  same  order  as 
we  did  in  dealing  with  stnictures — we  will  oonflider  first  the 
otHces  of  the  diiTercnt  kinds  of  nervous  matter. 


%  II).  The  grey  subetaucc  and  ilie  white  substance — or, 
to  speok  more  strictly,  the  nitrogenous  matter  in  ami  arouml 
the  vi'sicles  and  the  nitrogenous  matter  ivcupying  the 
centrea  nf  the  nerve  hiIh's — have  not  abstdutely  diiilinct 
duties.  Certain  simple  animals  yield  evidence  that  in  tlie 
rudimentary  nervous  system,  there  is  no  such  structural 
difToroDtiutioD  and  consequently  no  such  fuuetional  differ- 
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eDtifttiou;  and  tliorc  U  proof  that  evan  in  the  UigUcflt  ani- 
loola  tbe  dilTiTciitiatiou  is  iuuorniilete. 

On  the  cpbc  iiund  tbe  vesicular  fliihstanrc,  bsnng  for  i^ 
chief  nffitw  to  ^ivc  out  intilcrular  tiiotion  wlicn  disturt 
has  also  &  ouusukTublo  [K>wcr  of  conve>*iiig  or  conduct 
molecular  nintion.  When  the  fibrous  parts  of  tlie  njiii 
cor<l  liave  been  nit,  it  is  found  that  if  (tie  centra]  coluiima 
grey  iitattor  remain  uncut,  or  if  there  reiuiuus  uvou  a  m 
Uiik  to  maiutuiu  the  coutinuitv  of  tho  gre,v  matter,  distui 
anoe  is  sliU  «jmmuiiitiat(!tl  (liruugh  it  to  the  brain:  nut,  it^ 
deed,  disttirbance  of  uuy  apeirial  kind,  but  dint  iirltancu  of 
nio>^l  p-neral  kind.  True,  it  docs  not  follow  that  such  dij 
turbant-e  paasra  along  the  grey  matter  from  end  to  enc 
Throughout  the  whole  length  of  the  8]>inal  eord,  nerve-fibres 
divested  of  their  medullary  aheatha  enter  into  and  afterwards 
iiBue  from  the  grvy  matter;  and,  afima  protected  by  their 
Blieatha,  proceed  upwards  to  the  brain  in  the  surrounding 
wlute  matter.  Verj'  likely  those  take  up  and  convey  moler.t 
lor  di.<?turlianreA  act  up  in  the  grey  matter  imlicdding  thcr 
Dut  ev^n  this  implies  that  disturbances  arc  propagated 
eorae  extent  through  the  grey  matter;  and  the  argument 
quires  no  mora. 

ConTcrsely,  it  is  found  that  Iho  matter  forming  tho  " 
cylinder,"  or  essential  nerve-thread,  can  do  gometbii 
more  than  transmit  molecular  motion.  It  baa  a  cerlai 
power  of  ainiulraneoiwly  giving  out  molecular  motion: 
so  sharing  the  property  of  the  vesicular  matter.  Wlicn 
a  nerve  is  irritated,  not  far  above  its  lermination 
muscle,  the  etFeel  is  but  small.  If  the  irrituliou  is  at  a  poiqt 
further  removed  from  the  muscle,  the  effect  is  greater. 
the  eflfeet  increaHcs  m  the  length  of  nerve  through  which  th«' 
disturbance  is  convoyed  increases.  I''rom  this  we  nnist  infer 
thut  be^idoi)  the  molecular  motion  received  and  tmnsfcrre^l 
there  is  molecular  motion  lil»eraled  in  the  nerve-fibre  itself. 
Kot  that  this  molecular  motion,  like  that  wbieli  the  vosculi 
matter  yields  u|>,  implies  an  equivalent  decomposition. 
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kUjr  it  b  a  eoncomit&ut  of  the  isomeric  transformation 
[iri^Mguted  UimugU  a  duturb^d  nerve,  and  seniug  to  con- 
fpy  lite  disturbaiu-e.     Sumt*  6Ucb  acL-onipuiiving  result  is  to 
^interroAfd prwri,i(  the  coinlurtiun  U  cfTet:ted  bv  isomeric 
limticfornjatjoD,  or  hy  aji 5  kind  uf  molct^ular  rtvurrungfineiit. 
Wben  the  moIecuJeri  of  a  mntH  clian^e  from  one  form  of 
vDinbination  to  anotlier,  either  absorption  or  liberation  of 
notiou  u  tjure  to  oceiir.      That  there  cannot  in  this  caM 
be  absor^itiou  uf  motion  is  manifest;   aiuc-e  that  would  in- 
toItp  a  projmrtionate  reiii&taucc  to  the  trausfer — the  amount 
of  font*  or  motion  reeeived  by  the  extremity  of  the  nerve, 
wouJiJ  qiiiekly  lie  usthI  ii|>  in  tratuBforniing  the  adjacent  port       ' 
of  the  ner\'e,  and  the  cliang(>  wouhl  travel  liut  a  lillli?  way. 
Being  thuit  obliged  to  uifer  that  motion  is  lilwratetl,  we  at  ^1 
once  see  whence  nerre-filre  derives  the  power  to  increaatt^^ 
tiw-dtsturbanee  it  conveys;  ainee  eaeh  portion,  while  jsisiflug^^ 
0B  the  wav(!  of  niolei-ular  motion,  adds  tiie  molecular  motion       1 
given  out  during  its  own  traosfonuatiou.    This  action  may 
he  mdely  symlKiIizcd  by  the  transfer  of  sensible  motion 
alon;;  u  row  of  bnc-k»  on  end,  so  pIfleo<l  that  each  in  fHlHuf; 
Imoclcs  over  its  neighbour.     For  if  instead  of  bricks  whieh       | 
staud  on  lulorably  broaJ  eiid»  and  require  aonic*  f«ree  to 
i>Tertum    theiu,    we   suppose    bricks    tliat    are    delicately 
halaneed  on  narrow  ends;   and  if  we  further  mipposte  them 
m  eonstitulwl  (hat  ihey  do  not  dlssiiuite  nrntion  by  fH*r- 
enasion  or  friction;  we  shall  see  that  the  motion  transmitted       \ 
will  ■eeumulatc.      Kach  briek,  l}esid««  the  motion  it  re*       I 
aires,  will  paM  on  to  the  nest  the  motion  which  it  has 
itself  gained  in  falling.  , 

Tlie  general  IrntliF  to  be  carried  with  us  are,  that  in  its  I 
primonlial  undifferentiated  state,  nerve-nwlter  unites  tho 
properties  of  giving  out  moloeular  motion  and  convey- 
ing molecular  motion;  but  that  with  the  advance  of 
evolution,  it  boeomea  spocialized  into  two  kinds,  of  which  j 
the  one,  collected  together  in  mawea,  has  mainly  the  function 
of  giving  out  motion,  tliough  it  can  still  to  aome  extent  con- 
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J  i ;.  7;.^  ■r.-'-Vrn":-:^  •:i  'l^sk  -icastdate*!  kinda  of 
:,*.-■<:-<, >^Ar,  •=-.  r-A*'^:^  -iirrr^r-TiAte:  r2i:iCC>>Ec9.  U  seen  in 
.V  :.::.jJt''  '.  .r::.  -:.':?%  *^-^~  ir^  •>jcs.ii:ie>d  inw  what  wu 
?>:''<.*«:  ';'--■..-.■>■-:  a.T  ":.*■  -r.:"  ■■"'  ■xci.X'isd':*  *f  tie  nerroiu 
*;■  •.•/-.•.-;.  \i.  i.T.'rr*:!*'.  zjim:.  .-■-.*- p^i  c-j  >  K<ach  at  its  outer 
': :. .  i .-..-.-  5  -r  .-■:*- :  '/ V  A  "ffis  t^  .>£  i*.>Kieric  tn&=i4niution  that 
;/;;•.■.(-..  .'r':'..x'-:  4."  I*  K'.^*.  '?^jnuz.i:ii'?a*es  this  wave  to  the 
"/-ff.r.^i.';!'!  •'-:-.  :'AT'£f:  rria.1?;  'jI  lettable  matter  connected  with 
,•-  if.r.'T  »•.'; ;,  Tf.'-  -:,■■.-■-£  of  iii'ji^?alar  diftuHMUice,  im- 
'.:.' t.'t-.y  ir.'-.-'-;:i*-j  K-y  rjit-  •i'r'X.raf-:«=iti'>n  set  np  in  this 
tf.'yA',,*:  u.iiV-.r  r'»ri-rtirijrinc  a  eanglion-corpuscle  or  its 
lua'r'r/.,  'I'i::'.-':-  ifvif  np-urid.  t.-'i:  tatkes  niainlv  the  shape  of 
;:  /'■:.:;.  'I.-rt-.-v'-rfiii  v.-uvf:  iti  ')jr-\:Lf-.r>,i'.  trar^V-rmation  along 
•■  ■■  ■  :•«"■■.•  .'.'-.'■■■'■.  A.'.'i  rr,<.-  <■::?*■  r*-r,r  nerve  beinc  distributed 
;■'  .'■  '.•■.■.*  —.A  .■.:i:',i.'2  '.}j'-  n!.'r«-r  ■■..f  a  mu-H^le.  thi?  powerful 
-■.:■'  ->'■  .;.  j;.  •■.'■r.'.  ur;  i^'..^:f^^o  transformation  of  another 
^i-.y.    :•-..''.':■.''■.'..  '■'/:iTj"ri..ri  ■  I'rim^lii'ii nf  BUAogy,  ^303), 

■J  !.'■  ■-'  .,'  f  •;,;!»  •;.■-'■  ,in-  th'-  '.!*;i-r--  of  the  re-pective  parts, 
i  '.'.;('  '.  .■  ',-,  '\.i,-i-  [/"r-iiliariti*-?  of  =tru'-Ture  which  were 
•  \<-r.-A-'.  ;;-  -y-'-'irriiit'  in  th(:  alffront  riLres  of  certain 
''\>*—\:>\  -'-ri  ■'■  'iru';iii-.  W**-  -aw  that  the  outer  ends  of  the  optic 
If  rv«-  iri''  jri'lii'.rv  ii'-rvf,  aiifl  the  ■■llat'tors"  nerve,  are  alike 
'■!.;M;r'N-riz'-l  l.y  t),«-  [,r^-jcii''(-  of  vf^^icular  matter:  and  that 
■vl  jlc  jii  tlii'  rfjcy  'liff'T  from  tlie  outer  eml?  of  the  nerves 
«if  I'.ii'-li,  tlir'v  ill;.,  ililTcr  in  I>*-iiiir  excc-^aively  sen^tive.  If 
^•T'-:  iniiltcp,  (,r  tlj<-  iiisiUcr  of  vesido:;.  ha?  the  funetion  of 
inu()cn'<-Iy  niiilli[.|yin(r  imy  niolpcuhir  mcption  it  receives, 
(iri'l  |i;i'irii'  nn  lltc  iiiit'iiiciitr'il  w:ivr  of  clian^o  along  con- 
nci-hd  lil.n-,  v.'i*  iit  'infc  liuve  a  j-atisfai-Tory  explanation  of 
llu'w  |i<''-nliiir  |K-rif)Ii(Tiil  •'tnictiin-a.  Take  aa  an  example  the 
n-iinii.  One  of  ()ii>  iniiniic  conM  in  its  sen?ilive  layer, 
nirnHiiritifc  wA  roivvth  of  an  inch  in  diameter,  has  its  com- 


THE  KUNCTIONS  OF  THE  NERVOUS  SYSTEM.        53 


poneut  uuitter  cliuitgi'd  by  tbu  uttieriiil  vihratioTiH  oiiiunating 
from  a  fandle  in  a  t'oitape-wimiow  at  ti  gn-iit  (iistancc.  The 
inHnitP^mnl  impact  rw^ive*!  from  so  faint  a  ray,  may  well 
ltesuppo»c<l  insufiicieiit  toseud  (lirou(j;Ii  a  considerable  length 
of  afferent  nerve,  an  adequately-rapid  wave  of  molecular 
change;  but  tbis  wave,  after  pa^ising  through  an  extremely 
delicate  fibril  less  than-j-fijof  an  invh  in  Iffngtli,  eumeH  to  a 
layer  of  gangliun-curpuscles,  with  one  of  which  we  may 
preaume  timt  it  unites,  in  this  the  minute  dinturUnnre  sets 
up  destructive  molcttilar  change — unlocka  a  con8iderable 
amount  of  molecular  moUou;  and  thus  greatly  augmented, 
tlie  wave  of  transformation  traverses  the  remainder  of  the 
afferent  nerve  without  that  loae  of  time  that  would  result 
bad  it  to  gain  strength  by  a  series  of  inerementa,  starling 
from  an  inHnitesimal  first  term. 

How  such  appliances  for  miiltiph-ing  action  co-operato 
in  these  ca«G8  where  the  initial  action  is  excessively 
minute,  may  be  illustrated  by  certain  artificial  appli- 
ances that  co-operate  in  an  analogous  manner.  A  man 
with  a  hair-trigger  pistol  in  his  han<l,  purs  itt  muzzle  to 
the  end  of  a  train  that  runs  to  a  pnwdcr-magaKinc.  The 
tlighteet  pressure  on  the  trigger  HWrate^  a  dpriug,  and 
itiis  drives  down  the  hammer.  Here  ia  something  like  the 
external  multiplier  which,  as  we  have  seen,  habitually 
intensifies  the  action  that  fnlln  on  tlic  end  of  an  afferent 
Bare.  The  propelled  hammer  explodes  the  unatablo 
detonating  powder  in  the  cap;  thus  playing  a  pan  com- 
parable to  that  of  the  concentrated  pencil  of  light,  whicJi 
Qtinw  decoui potation  in  one  of  the  minute  sensitive  rods  or 
cones  of  the  retina.  The  explosion  of  the  cap  explodes  the 
powder  in  the  pistol:  a  ehnnge  that  may  a\Tnbi)lize  the 
Betting  np  of  decomposition  in  an  adjacent  gnnglion-t^ll  by 
■  di»tiirl>cd  retinnl  element.  The  Qmh  from  the  month  of 
the  pistol  fires  the  train,  whirh,  carrying  the  flame  onwards, 
blowa  np  the  magazine;  and  this  serves  to  illustrate  the 
■ction  of  the  partially-^lecompoaed  ganglion-cell  which  pro- 
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place  where  more  involved  commuuio&tions  ore  effected. 
For  in  all  ganglia  save,  perbaps,  the  verv  simplest, 
the  corpuscles  or  resides  give  off  processes  more  or  Ices 
numerDua,  and  usually  more  or  lew  branched;  and  these 
branched  processes,  spreadbig  through  thu  matrix  of  grey 
matter,  may  be  oasmucd  to  propagate  in  various  diret^tions, 
and  various  degro<^,  the  dwtUTW-nrp  set  «p  in  the  corpuscle. 
Tliia  diffusion  of  liberated  molecular  motion  has  two  im- 
plications. First,  the  number  and  complexity  of  the  cor- 
rolflted  changes  produced  by  the  originol  change,  incrcBse 
with  the  multiplication  and  variety  of  thene  processes  and 
their  connexions.  And,  second,  along  with  increafre  in  the 
nnml>er  of  correlated  changes,  there  goca  increase  in  the 
total  iiuantiij  of  molecular  motion  given  out,  directly  or 
indirectly. 

Fully  to  understand  the  importance  of  this  last  implica- 
tion,  it  is  needful  to  refer  back  to  Fip.  -1,  and  to  the  accom- 
panviiig  deecription  of  the  way  in  which  a  nervous  centre 
tliat  sen'Cts  to  establish  the  various  possible  relations  among 
different  points  in  an  organism,  muf;t  contain  a  large  accu- 
mulation of  these  connecting  and  multiplying  links;  and 
where  it  was  chown  how  immense  must  become  the  accumu- 
lation of  vcsictilar  matter  in  a  centre  that  has  the  office  of 
establishing  relations  among  thes3  many  parts  in  various 
orders.  For  it  will  be  seen  that  as  fast  as  the  connexions 
become  uumer<.nis  and  complex,  so  fast  will  enlarge  the 
emwds  of  those  connecting  corpuscles  and  multipliers  of 
flistnrliancc  which  eimultanrously  come  into  action.  And 
henc<>  tho  quantitj  of  molecular  motion  evolved  in  the 
nervous  centres  will  Itccome  great  in  proportion  as  the 
nervous  relations  increase  in  integration  and  heterogeneity. 

When  we  see  how  the  arrHugements  for  lilK-rating  and 
multiplnnir  motion,  dejfcril>pd  under  their  simple  form  in 
the  last  section,  are  thus  compounded — -when,  recurring  to 
onr  simile,  we  see  how  tho  first  central  magazine  of  force 
exploded,  communicates  witli  other  larger  magazines,  and 
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theae  a^ain  with  Btill  larger,  wbich  arc  sul»o<|iicntlj  ex-     ' 
plodod;    we  shall  ^^c■  at  no  loss  to  iindenUind   liow  iha     ! 
Blightert  impreaeion  on  one  of  iho  reeipio^ioUrr  nervce,     I 
ntay  evoke  from  the  libero-motor  centres  a  rolttiivtl^v-iii- 
couiiDOnsiirable  amount  of  force,  which,  dischai-ged  aloug 
the  dirigo-motor  jierves,  mav  genorato  violent  muscular 
contractions.     So  that,  to  take  ii  ciisc,  a  alight  sound  may 
produpe  a  convuUive  start  of  tlip  whole  body;    or  an  tni- 
exp<K^t<xi  motion  of  ftonic  adjacent  objeH,  infinitesimal  as  is     | 
the  modification  it  prodncea  in  the  retina,  may  neverthe- 
less cAMac  an  involuntary'  jump  and  scream. 

§  23.  Tn  treating  nervous  functions  in  general,  I  havo     \ 
unawares  ended  with  itiuflirations  from  the  nervous  funo^J 
tions  of  human  l>eiugs:    so  coming  to  the  di^'iMon  of  tb^^| 
subject  on  which  we  have  next  to  enter.      For  the  brief 
account  given  in  the  last  chapter  of  the  special  ner\T>ug 
structures  with  which  we  are  most  concerned,  must  here  bo 
anpplemented  by  a  brief  account  of  their  special  funetioDa.^^ 

If  we  leave  out  such  afferent  and  efferent  fibres  as  po^^ 
through  the  spinal  cord  lo  and  from  the  encephalon.  and  also 
those  centripetal  and  centrifugal  fibres  which  connect 
various  parti*  with  the  encephalon,  we  may  regnnl  the  partly 
dependent  and  partly  independent  centres  composing  tl 
spinal  cord,  as  being  co-ordinators  of  the  actions  perform* 
by  the  skin  and  muscles  of  tlie  trunk  and  limbs.     A  lai^" 
proportion  of  thew  actions,  including  many  of  considerable 
complexity,  the  spinal  cord  is  able  to  co-ordinate  without 
nid  from  the  higher  centres;    and  some  of  the  partially- 
differentiated  centres  composing  the  jtpinal  cord,  are  ahio  to 
pflfect  simple  coordinations  without  aid  from  the  rest.    We 
will  glance  at  tliese  simple  co-ordinations  first.  If 

a  patient  paralyze*!  Ipy  some  injury  of  the  spinal  cord  that 
has  left  the  lumlmr  enlargement  intact,  has  his  foot  touched, 
the  leg  is  quickly  T.vithdrawn:  not  only  without  a  cerebral 
act.  but  even  without  his  brain  being  in  any  way  affected, 
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unl(«u  indirectly  by  the  shaking  of  the  bed.  Thus  the 
branched  corpiuwlcs  and  fibres  contained  at  that  point  in 
thi'  C"nl  with  which  the  afferent  and  efferent  nen*c3  of 
the  leg  are  connected,  have  at  ouco  the  fimctiun  of  giving 
out,  when  the  disturbuuee  is  communicated  to  them,  tlio 
rciiuiule  quantity  of  uolocular  motion,  and  of  go  directing 
this  to  the  r^pective  musck%  of  tho  lt>g,  sa  to  cause  tho 
appropriate  movement.  More  involved  conirdi- 

natinn^  arc  cfft-i^tod  by  the  co-operation  of  several  auch 
cf'ntres,  or  portions  of  tlie  grey  suhfitance,  contained  in 
adjacent  parta  of  the  upinal  cord.  In  the  Luiuau  subject 
demougtration  of  this  is  not  easy;  but  it  is  shown  by  ox- 
P'rimriit*  on  inferior  Yertefirata,  A  decapitated  frog  that 
hoM  itfl  side  irrilulefl,  will  bring  tlie  hind  foot  of  that  side 
to  the  spot,  and  move  it  so  as  to  dispUce  tbe  irritating 
flbjeet.  Kven  something  further  is  done.  If  a  ecalpel  be 
applied  to  the  skin  l>et\veen  tltc  hind  legs,  thew  act  jointly 
in  siicli  u  manner  as  to  push  away  the  Hcal|K;l.  The  explann- 
ra  ia  that  by '  cotmniasurnl  fibres,  trangrerse  and  longi- 
idiiul,  the  disturhanecA  cDnveyr<l  to  particular  centres, 
eammnnicated  to  sundry  adjacent  centres;  and 
irongh  rheir  efferent  nerves  these  direct  and  appor- 
m  the  multiplied  di^turbani-es  among  a  great  variety 
mtucles.  Uow  auch  definite  co-ordinationa 

lliittM*  arv  effected  by  such  an  apparatu-s  we  Bhall  iKitter 
idersiand  on  remeinlwring  that  Oie  relations  between 
niions  on  the  skin  and  the  movements  needed  to  bring 
hr  exlTemities  to  touch  them,  are  tolerably  constant.  A 
r'«  hind  fiwt  can  reach  a  given  point  on  the  frog's  aide, 
lly  by  one  part'cular  muscular  adjut;ttuent;  or,  at  any  rate, 
a  wnseuLir  adjitstment  that  variea  within  narrow  limits, 
tnd  iince  in  ull  frogs,  generation  after  generation,  the  pro- 
urlions  of  jmrts,  and  therefore  (he  n'lalions  of  muscular 
pjiutments  (o  given  positions,  remain  practically  the  same; 
Wi-onH^  i-niriprebonsible  how,  through  the  organized 
rvoiis  coniicc(i<'n5  that  arise,  a  touch  at  any  point  may 
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cause  tbc  combined  coatractions  needful  to  bring  the  ci 
of  Ibe  limb  lo  that  jxMtit.  It  should  be  uWrrc 

here,  that  the  ounceptiun  of  these  acte  of  the  spinal  cord 
co-ordi nations  of  motions,  i»  incomplete  ao  long  as  the  €m\ 
motions  contemplated  are  those  of  the  mnscie*.    Under 
head  of  motioua  must  be  included  the  dielurbancee  cot 
vc^ed  along  the  afferent  uervei);   for  the  muscular  mot 
arc  so  adjusted  that  their  joint  roBulta  liave  special  rel 
tJODS  to  these  roeeivc<l  diftturbanees.      The  rr>K>rdinati<: 
is  between   the  recipio-mt/tor  acts  and    the  diri^o-Wi 
acts.  We  may,  then,  regard  the  Bjnnal  cord  as 

cetilre  of  co-ordinations  which,  though  some  of  them  have 
i-onsidfrabU?  complexity,  arc  yet  relatively  simple— #impl 
inaaniudi  as  \\\v.  dis^lurbanees  received  frum  l.lie  akin 
much  alike  from  all  portB;    simple,  inaamueb   as 
mniwiilar  ailjustmcnt  is  miiinly  of  a  fixed  or  invariable  kind' 
and  simplo,  inaaniuch  as  tlie  i-omponent  acts  of  the  oo^ 
ordinated  group  are  practically  simultaneous. 

That  enlnr^iMl  and  dilTerentinted  part  of  the  spinal  c( 
called  the  m<duUa  obhngata^  including  the  root-portion  of 
the  p(ms  Varciiiy  adnate  with  it  and  structurally  so 
entangled  that  the  t^vo  cannot  bo  demarcated,  wo  may 
roughly  dUtingnish  as  a  centre  of  compound  co-ordinadon*^ 
It  receives  directly  the  auditory  Impressions,  the  imprewion^^ 
of  taste, and, indirectly  through  i\\^ corpora  qundrigeminayia 
affected  by  visual  impressions:  meanwhile  sending  inipulaea 
to  the  variouR  muscles  of  ihe  eyes,  the  face,  the  jawa,  and 
the  mouth.  By  It  the  movements  of  all  four  limbs  are 
bined  in  joint  acts;  and  by  simultanooi)«ly  regulating  th« 
it  makes  the  head  and  Jaws  co-o|)erate  with  the  Hnihs.  Th( 
various  impressions  and  muscular  motions  implied  by 
act  of  swallowing,  it  brings  into  due  relation.  Heoeivin^ 
the  respiratory  stimiilua,  it  emits  the  stimuli  to  those 
muscles  which  enlarge  and  dimini.sh  the  thoracic  cavity,  so 
pausing  inspimtion  and  expirntirm;  and,  as  a  consequence,  it 
is  the  ccutre  which,  disturbed  bv  the  more  violent  Irritatioaa, 
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of  tlie  rf-tpiraturj"  surface,  svmls  out  to  the  respiratory 
muacIc-5  thiiee  uiure  violeni  hupulsea  which  i'a\isc  coiigbing 
und  snwziug:  lo  whu>h  nmy  be  added,  as  actions  belonging 
to  tho  tame  elois,  cr\'ing  and  vaivnitt;;.  I>agtly,  thruiigli 
the  pnenmogaatric  nerre,  it  controU  thu  action  oi  the  heart, 
and  the  actions  of  other  viscera.  Thus  it  is  .a  oeutre  to 
which  conic,  in  gome  cases  directly  but  in  most  easea  in- 
directly, iniiirc&siuna  fruiu  all  jmrta  of  ihe  external  surface^ 
u  Vit^ll  aa  from  the  mucous  lining  of  tlie  month, 
(Mophagtis,  and  lungs;  and  to  which  there  also  come, 
dirct'tly  or  indirectly,  impressions  received  through  the 
h^her  senses.  At  the  same  time  the  minor  centres  severally 
Oomiiuiudiug  grouju  of  muscles,  are  hy  it  put  in  relation 
with  one  another^  and  their  resportive  simple  actions  so 
cwnUined  as  to  eonstitute  compouml  actions.  In  short  it 
has  rwT^wo-moiflr  relations  with  all  the  parts  that  hold  con- 
verse with  the  external  worhl,  while  it  has  diri^o-motar 
rvhitiooE  wiUi  all  the  part»  that  react  on  the  external  world; 
and  it*  function  is  that  of  adjusting  the  complex  movements 
in  oltedience  to  the  complex  stimuli.  This  is  not  all.  Being 
th*>  ("entfc  which  initiates  and  directs  involvwl  and  extensive 
bodily  actions,  entailing  rapid  expenditnre,  it  is  the  centre 
in  which  tho  demand  for  materials  i.*  indicated;  and  hence  it 
becomes  the  regulator  of  the  circulation,  of  the  aeration  of 
tlieMood,andof  therigccralaetionagenerally.  Clearly, then, 
]ts  c«-*irdinaiinna  are  romiHunid  in  roniimrltion  with  \hn»e  of 
the  spinal  con! — compound,  because  the  impressions  which 
afferent  and  centripetal  nerves  bring  to  it,  are  not  only  more 
nunieroim  hut  also  more  heterogeneooB;  compound,  because 
tlic  impuliM?!*  which  it  Roiids  out  arc  also  more  numeruutt  and 
more  heterogeneous;  and  compound,  bccaiu«  it  brings  more 
involvedactaintororresimndencewith  more  involvp<l  stimuli. 
The  functions  of  the  two  still  higher  centres,  tlie  o*r»- 
Mlvm  and  the  <»rt>f>rum  have  now  to  be  define<l  in  terms 
of  Ihe  flome  nature.  How  shall  we  express  them?  Both 
of  thejw  great  bi-Iol)ed  masses  arise  as  buds  out  of  tho 
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originally  almost-uniform  cranio-apinal  axis;   and  as 
enlarge*  their  distal  jwrtiona  grow  more  massive  than 
proximal  portions,  so  that  they  end  in  being  peduncul 
Each  of  them  tlins  hears  to  thcTneduUa  (Mongnta^n  relatic 
like  that  which  the  superior  ganglion  H^iii  the  diagnimrajitic_ 
Fig.  4,  boars  to  the  inferior  ganglion  F;   and  we  may 
unreasonably  infer  that  their  functions  arc  analogouit 
those  faypotliL'ticutly  asoigued  to  the  ganglion  II.    That  ia 
say,  wo  may  regar<]  them  as  organs  of  doubly-compouud 
ordination — organs  wbicli  have  for  their  eommoa  functioi 
tlio  n>-(Himl»iniiig  into  larg(>r  groups,  and  into  countlc 
different  onlem,  the  alrpady-<x)mplex  impressions  receii 
by  (he  nuvfufla.  ttN^n^ata;  and  wliich  Iiave  the  ftirthl 
function  of  so  arranging  the  al read y-f urn plex  motor 
piilsee  issuing  from  tlie  medulla  cAl^ngaia.,  as  to  form  those 
far  more   iuToIved   aggregate   actions,   simultancoiin 
siiwcwivp,  which,   Iwing  adjusted   to  these  involved 
preeHionf!,  achieve  remote  ends.     The  general  truth  of 
definition  may,   I  think,  be  safely  a^umcd;    sinec   it  is 
simply  a  stalcmont  in  other  terms,  of  what,  in  ordinal 
laugiiagp.  is  called   intelligent  action;    which   habltuallj 
characteriKes  vertebrate   animals   in    proportion   as   these 
centres  are  largely  (levolojied,    Thua  much  being  granted^ 
there  arista  the  further  question — what  are  the  respeetii 
parts  played  by  these  two  great  or^ns  in  this  doubly-cor 
pound  co-oniination!    Jfueh  difference  of  opinion  has  loi 
existed,  and  still  exists,  respc^tinfc  the  particular  offieea 
these  supreme  gnnglin;   and  es(>ecially  respecting  the  offic 
of  tlie  cerebellum.      Without  committing  myself  to  it  as 
an,>'tlung  more  than  a  hypothesis,  1  will  hero  rentore  b^j 
suggest  a  not  impmlmble  interpretation.  1S^| 

common  function  of  the  Iwii  being  thaf  of  co-ordinating  ii^^ 
larger  grou(w  and  in  various  orders,  the  imprcMioiu  anc 
acta  co-ordinated  in  the  lower  centres,  we  may  fitly  aslc- 
are  there  any  fundamrntally  distinct  kiinl»  of  order  in  whicl 
impresBions  and  acta  may  be  co-ordiuated  ?    The  obvioi 
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ftimrer  a,  tbat  ihere  are  the  two  fundeiueii tally  diatiuct 
ordan  of  Co-exietence  and  Scfiucncc.  All  phenomena  are 
imnoUKl  to  IDS  L-itlier  ai>  existing  Eimultaneoiifily  or  as 
■riBtJBg  moceasively.  If,  then,  these  two  highc-^t  nervous 
MSitiea,  which  together  perform  tlie  general  function  of 
donbly-compound  coordination,  take  separate  parts  uf  thw 
Innctionr  as,  from  their  eeparateucsb,  wc  must  conchidc  that 
Uicv  do;  we  can  scarcely  moke  a  more  reasonable  aaaump- 
tion  than  that  the  respective  orders  in  which  they  co- 
ordinate cftmpound  impressions  and  acts,  answer  to  the  re- 
spective orders  in  which  phenomena  are  conditioned.  In 
brief,  the  hypothesis  thus  reached  d  priori^  is  that  the 
eereiellum  is  an  organ  of  doubly-compotind  co-ordioation 
k  ^ac«f  while  ihecer^rum  is  an  organ  of  douhly-com- 
d  co-oidinalioD  in  Utth.  The  <2  posteriori 

fridence,  so  far  as  I  have  examined  it,  appears  cungnious, 
both  with  this  view  of  the  general  function  of  these  centres, 
ind  with  thiji  view  of  their  respective  special  functions. 
There  is  complete  harmony  between  the  hypothecs  and  tfle 
Keiningly-«trange  facts  that  these  centres  may  be  partially 
destroyed  without  causing  obvious  incapacity,  and  that 
ibey  may  be  wholly  removed  without  destroying  the  ability 
to  ro-orditiate  the  less  complex  imprpsaons  and  acts.  As- 
foming,  as  we  may  fairly  do,  that  the  cells  and  fibres  which 
mbaerve  the  more  involved  co-ordinations,  are  succewively 
added  at  the  surfaces  of  these  centres  as  they  develop,  it  is 
iaferable  that  the  superficial  parta  may  be  sliced  off  with 
the  Icttst-Hppreciable  efTects  on  the  actions;  and  that  the 
ilfecte  on  the  actions  will  Ix-eome  conspicuous  in  proportion 
as  the  slices  destroy  the  parts  nearer  to  the  lower  centres: 
and  these  are  the  result?  e?tabHahed  by  experiment.  Besides 
finding,  as  the  h_^-pothcsis  leads  us  to  expect,  that  these 
nervous  masses  arc  relatively  lai^e  in  all  creatures  capable 
of  adjusting  llieir  involved  and  continuous  actions  to 
complex  and  distant  environing  agencies;  we  also  trace 
■ome  relation  between  the  development  of  each  and  the 
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pwuliar  rrapacitics  of  the  g|wcif'fl.     There  w,  for  instniK 
the  fact  tliat  the  oerehdlum  \a  untiaiiallv  developed  tti  bii 
of  proy,  wWch  have  to  cu-ordiiiate  with  great  accuracy  th 
relutions  of  distance,  dinK^ion,  and  compk-x  fornix  as  well 
very  prttiiacly  to  co-ordiiiatc  the  involved  movements  a| 
prupriato  to  thc«e  involved  impressions.     And  there  is,  on 
the  other  band,  the  fact  that  the  oertArum  predominate*  ii 
creatures  showing,  like  oiirnelros,  tlio  power  of  adaptin| 
throughout  loii)^  ]>oriod8,  concatenated  compound  ucUoiu 
concatenated  compound  im]>ressiuLs.* 

Of  coureo  this  elttasitiealion  of  tlie  funetionit  of  llio  nerve 
centres,  as  coH>n]inHtionB  th»t  are  simple,  coin|Kiiniil,  at 
doulily  compound,  must  be  t^ken  as  merely  approximat 
Xo  defiiiile  divit>ion5  can  be  made.  The  functions  aric 
through  iucrenj^ng  eomplieationa;  and  these  general  cot 
trasta  become  consiiicuoua  only  when  we  look  at 
facts  in  ihcir  main  outlines.     Here,  however,  when^  th< 

*Tjet  moht^  <lrawKtt«ntir*n  In  pApersfai  the  Medieai  Timea<tfid  Oe 
file,  for  Pocrmher  14  uid  IW^mbcr  81,  1907.  in  irhlch  Dr.  Hiighltoi 
JuksMi  hM  ftuHishetl  Mino  tatts  and  iDt«rencM  that  qait«  hannoniu' 
with  tbeae  inti<r[inrl«tioDx,  in  m  f«r  kh  Ihn  oonimnn  function  of  the  girat 
nflrmus  crntrM  b  coacvmcil. 

It  should  be  remarfced  that  the  above-proposwl  defltiitlons,  •«,  torn  mio*^ 
•tdemltle  «xlcnT,  eftinrlrtfnt  *ilh  rnirrnt  «>ncBption8.  The  ftreimtm  : 
gVMt&lljrrecognixeduthecliJt-r  organ  of  mind;  And  mind. in  im ordiniuyi 
■coefjUUofi.  meiinB  inorv  wpociill j  ■  uomparat i«'«lf  int ri<-*l«. ooordinktioo 
Id  fimt^tiio  comdouinc**  of  &  crrotun*  "  lnokiiic  befoM  and  after,"  and 
amif  pASt cxperienoes  to  nfmlalo  future  condurt.  Tn  1  ike  manner  (he  f  une- 
tiftn  iwcrihrd  to  tht*  ffrrhrlhtm  in  the  fon^goinft  pamjrmph,  pBTtialtr  s^reM 
with  that  which  M.FIniirendinferrcrl  fmm  hJFKiTporimcMHi.  Ildiffem.  Ihjw- 
("Tfr,  in  two  n-Bppctd,  It  inipHwt  that  the.  eertMitim  ianot  an  organ  for  tha 
co-ordinaiinn  of  motions  onlr.  or  of  ■yiu-hnmnu*  motions  only ;  but  that  it 
I»  also  an  orpin  for  iho  co-ordination  of  Fitnii!tnn«ui«  impressions,  and  for 
thcwvordinationofthcfiynphronoiBinotionsinadaptationtothesinmltaB*- 
ona  imprewions.  And  it  fHrther  impliea  that  not  all  jlmnltaneoiw  IniproB- 
nionsand  ftilapt«d»Tn«?hr"noiiii  molionjiarero-ordinatcd  by  lh«  wrp&tWMin  ,* 
but  only  the  il on bly-«>ni pound  ones,  winch  htue  for  their  external  eorrcl*- 
tiTea  thpintri('»lec(imhinatlo«'«i)f  attribute*  that  distinguish  objectafrom 
oneanothrr.and  the  m'^rc  multiplied  and  varii-d  looaliMtionwof  objcctain 
the^pacctbatcxtcndsbcyondlhuiiaiiMdijitvliaiitswidreacbof  thvQrganl 
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is  to  gire  an  idi^  of  the  principles  of  nervous  func- 
tion iu  its  successive  sUtges  of  evulutluu,  delaited  quuiilica- 
tiona  do  not  cuuvt'ni  us. 

Is  28.  A  few  words  nrc  due  to  the  functions  of  tbat  eub- 
ordinut«  nervoiw  apparntus,  the  structure  of  which  we 
gliincijd  at  in  the  last  chapter — the  nervous  np[)aratus  ])re- 
Mdiuf;  over  the  vital  proceMCif-  It  will  suthee  if  ive  take 
the  funcliond  of  tho  vam-motor  divitfion  of  it  as  exeuiplif  viug 
|k  whole. 

^BCscli  vaito-motor  nerve,  having  roots  in  l>olh  tlto  cerehro- 
^Bul  «Ti}teni  and  the  srmpatiietic  system,  conveys  to  all 
finches  of  the  arter\'  it  am-oni panics,  the  impulses  ansing 
from  the  aciivilivn  of  the  great  nervous  centres  and  musclca, 
as  well  as  frgm  the  activities  of  the  viiscera.  Probably  th« 
ordinarv  amount  of  disturbance  propagated  along  each  vaso- 
motor nor^'c,  simply  excites  llic  muscnlar  coats  of  tiie  adja- 
cent artery  sufficiently  to  maintain  its  due  elasticity.  But 
■pDger  disturbance^!  produce  marked  alterations  of  tts 
B^brc:  tliosc  brought  by  the  sympathetic  fibres  being 
^Bi  to  cause  coutraction;  and  those  brought  by  rii)n>!4  from 
^B  oeri'bro-spinal  system  being  said  to  cause  dilatation. 
Bnme  of  these  changes  have  relation  to  actions  going  on 
in  the  purt  itM'lf;  and  others  to  actions  going  on  in  the 
ohicf  vital  oignns,  or  in  the  body  aa  a  whole.      But  all 

iUiein  show  us  that  by  means  of  the  %*aso-niotor  nervous 
teni,  the  blooil-vetiSDis  are  so  regulated  an  to  suhMTve 
Icnil  and  lural  neeila.  One  further  fact  Itnlong- 

:  to  this  class  may  be  aihlcrl;  partly  iRt-atiw  of  its  in- 
Lsic  interest,  and  partly  because  it  illustrates  cerfjun 
supplementary  nervous  functions  not  hithorto  named.  We 
have  already  seen  that,  among  it^  many  duties,  the 
mdtMla  diMiga^  eonlroU.  through  the  medium  of  the 
loumogastric  neri-e,  the  action  of  the  heart.  So  long 
le  disturbance  conveye<l  to  the  methtUa  d^emqnta^  either 
the  periphery  of  the  nervous  system  or  from  its  great 
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centres,  does  not  exceed  a  moderate  ainotml,  tlie  result! 
waves  of  molecular  changa  scut  bv  it  through  the  pneui 
gaatrir,  do  nut  iiitnrfprc  willi  tlie  heart's  artiou — |>erhiip» 
foroe  it.    But  when  xhctaadulia  is  ex<*csaive].v  distnrbed,  t 
inercaflod  qnantitT  of  stimulua  it  w-nda,  either  diminishes 
action  of  the  heart,  or  Mop*  it  altogether:  bo  causing 
of  the  circulatiou  and  consequent  insenftibilitj.    Xoting, 
we  p*w6,  thai  thiB  im  ono  of  the  most  remarkable  fonus 
that  foKiriiination  which  the  nervous  system  everywbei 
offcttts,  uncc  the  arrangement  ]»  such  tliat  when  the  nerro' 
Ryntem  heenmen  ahmtrmally  active,  ami  its  chief  nenlrrs  bu!^ 
charged  with  bloo<i,  thev  themselves  nrrent  the  organ  which 
propels  blood  to  them;  we  have  to  ask  how  it  happem  tLi 
in  (hie  eaw  the  propagation  of  distorbanec  through  a  ne 
checks  action  instead  of  niuaing  it.     The  ropljr  ih  that 
addition  to  the  aystems  of  nerves  which  excite  action,  th' 
is  found  to  exist  a  system  of  nerves  which  diminish  aetion 
inhUtUory  nenos  as  they  are  called.     Thnrngh  these  it 
alleged  that  the  brain  controls  the  spinal  cord — restraini: 
ihom  reflex  movemcnta  whicli,  when  connection  with  the 
brain  is  cut  off.  become  so  much  more  luarked.  And  throng 
one  of  lhct;e  it  ifi  vondndpil  that  the  medvUti  dbtonffaia  roi 
in  the  heart,  when  the  cerebral  irritation  is  excoaaive. 

Be  this  as  it  may,  the  facts  named  illustrate  the  way 
which  the  nen'ona  iiysleni,  while  it  co-ordinates  the  external 
actions,  also  eo-onlinates  those  internal  actions  which  make 
them  jKMwible.  The  reader  has  but  to  conceive  that  through 
other  systems  of  nerves,  other  organs*  which  absorb,  secrete, 
excrete,  A'c,  are  Himilarly  controlh'{|,  and  he  will  under- 
stand HufficJcndy  fnr  jipcscnt  piiqjoses,  how  demand  i> 
materials  and  supply  of  materials  arc  harmonized. 


he^ 
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§  21.  Tn  summing  up  the  fiinctioiis  of  the  nervous  system 
Hs  thuH  formnlatvHl  in  teniif)  of  inoiiun,  it  will  be  useful  to 
observe  the  greater  comprehenaivenesB  of  view  wc  obtain 
by  excluding  the  onltnary  implications. 


THE  fvn'ct:   v, 

Wbt«  ooe  part  of  a 
i  *(  ap  ID  ttut  pan  skwhr  Afccs  ii 
lidijr.    Two  riiiiip  are  hov  •»  W  m 
gttioo  o£  fOiCiirlMaee  lan^^  ik 
wfateh   tiie  cjeatttrp  s  ciaipaeA; 
rrrataallr  p^wf««l.     TIwi*  it  afa* 
uwe;   fur  in  aneeoHV*  BOMeoti  tfc 
pMDg  change  »  greaier.    Tkn»  che 
lohitanoe  of  tbeae  ■■■■■it**  — >iiif^  ^gMtMyt  cWtsoi 
I  plMSkOtnena  exlubtied  hj  the  i 
ilitleTekumem:  ibereii 
and  ihert  m  a 
cbIbt  motiiHL    Sadi 
ipieaons  as  ibc  nerrow ; 
<fcang<a  Mt  vp  become  Imdted  to  narrow  fine*  end 

■n,  aadpaztij  becatae  tbe  ■atter  of  vlaek  tkeae 
iWtwwil  baeoBMa  dnCnpodied  fcy  an  neiaMed  dv^w 
die  geneiml  instataEtT.    Saret  dwHf  tbe  ffnetraa  of 
iHiiiooi  ajslein  aa  ezpreaaea  ia  tef^B  oi 
MB^met^MiB  exUlBted  in  aTBgae  warbf  da 
tied  tiBBoe  from  which  tbe  Derrats  f^^tem  taaenahK  u 
k  it  dear  that  hy  ao  cgpraiMiig  tbem  we  inchide  aUk* 
,)D«nt  ant]  their  highot  formsr  whidi  we  eaunoC  udiuaue^ 


Moreover,  onlv  in  these  lenns  can  therr  he  friven  an 
ftdequflto  definidon  of  fnnv-derelopeH  nerrons  fanctioiu. 
If  we  admit  any  fiubjectirc  element,  our  definition  bcoooea 
ijupplicable  to  all  those  nerrovs  actions  which  hare  no  Mib- 
jectivc  accompaziiments — which  go  on  without  feelings; 
and  a  conception  of  nen'ous  fanctioDs  which  excludes  tfaoaa 
of  organic  life,  cannot  be  a  complete  comeption.  On  thft  j 
other  hand,  the  definition  of  nen,-oiw  functions  as  consMl^ 

in   the  conveyance  and   nmltipUcarion   of  mokv 

holds  in  all  cnsea.    It  includes  equally  the  conduoi 

of  an  tmprraiion  luadc  on  a  nerve  of  sense,  aiid  th* 
excitement  of  chonical  luL-Umioriihtiew  in  a  gland. 
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The  siibdiv'ision  of  this  general  funplton  andcr  the  abore- 
propoeed  heatls  of  reetpio-^naior^  lihero-maior^  and  dirigo- 
vuttoTt  has  also  ihe  advantage  of  greatrr  comprrhf^nsiri 
ufts.    No  word  at  present  In  use  expresses  Uie  offict'  whicli 
afferent  ncr\'ee  hare  in  common,  more  specifically  than  tli< 
word  olfereut.  itaelf  exproooco  iL     Whrthcr  disturbance 
its  ontcr  end  produces  in  an  afferent  nerve  a  change  oausii 
a  reflex  contraction,  or  whether  it  produees  a  eliange  causii 
what  we  call  a  sen^tion,  is  a  circunastanoc  of  accow 
import;   us  is  proved  by  the  fact  that  by  use  the  lit«t  nut) 
become  the  lirsL     The  esa?ntial  tiling  common  to  tlic  lw< 
is  that  molecular  motion  ia  propa^ted  from  [wriphery  to 
centre.     So,   too,   is   it    with    the  tibero-moU>r    functions. 
Wliether,  as  in  the  ganglia  of  the  s^-uiiwtlieiic,  the  inuliipli- 
cation  of  communicated  disturbance  has  no  subjective  con- 
comitant, or  whothor,  a»  in  the  MWi&rtMn^  it  has  a  snbjcctii 
concomitant,  there  \&  in  both  cases  a  liberation  of  molecnlt 
motion;    and   this,   being  the. common   clmractcr  of  the 
dianpcs  in  nerve-centres,  must  doicmiine  the  definition 
their  common  function.    In  like  manner,  all  efferent  nerves,, 
whether  conveying  disturbanceii  that  set  up  contractions  ii 
muscles,  or  eaiise  constrictions  of  arteries,  or  excite  chtuiici 
traiufurmalions  in  glands,  ser\'e  to  direct  the  waves 
molecular  motion — waves  that  arc  intriusieally  alike  in 
niilure.  though  the  results  [irodueod  1<y  tlicm  in  the  organs 
to  which  iliey  are  carried  differ  Bo  widely,  and  though  i\ 
are  now  awociated  with  conacuousnew  and  now  are  not, 

A  more  special  view  of  the  functions  thus  classed, 
eloH*  two  esaetiliat  facts.      Considere<l  as  an  ag<-nt 
generating  movements,  we  see  that  the  nervous  system^j 
HCta  by  liberation  of  eucccstuvely-lar^r  amounts  of  mola^f 
cular  ninii'iti  in  the  cendvs  siiccesaivfly  dttiturlied.    A  vcry^H 
nnall  change  at  the  outer  end  of  an  afferent  nerve,  acts  up  a 
ffllatlvety-Iarge  qoantity  of  ubango  in  some  adjacent  un- 
(rtahlc  nen-o-matlpr;   whence  the  change,  thua  incrcawMl,  is 
(gated  tu  6ome  internal  ganglion  j   to  bo  passed 
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it  imroenseljr  miiltiplieil  aa  Iwforc;  until  there  is  onlockcil 
an  flmmint  of  ilinturhaneo  rapnhle  of  causing  niuspular  con- 
tractions throughout  thp  whole  body. 

Me'aiiwliilo  thi-jte  centres  iu  wbicL  niole<:iilar  motion  b 
liberated,  are  &!»•:>  the  centres  in  u'hich  it  iii  co-onlinated; 
and  the  gucccwiivpljv*  Iiighor  and  larger  centres  which  evolve 
Bacoeesivel,v  larger  ijuantitifK  of  molecular  motion,  arc  also 
GOitreB  in  which  successively  mure  t^vraplex  (^o-uniinationa 
aw!  effected.  Whence  follows  the  gonenU  result  that  along 
with  each  fnrthf*r  development  of  the  nervous  system, 
euabluig  it  to  make  all  parts  of  the  body  work  together 
mure  etticicnily  in  eiiiiullaneouii  and  successive  actions, 
thcTP  goes  nn  incrcflj^^d  iM>wer  of  evolving  the  energy  re- 
rjuirwi  for  nurh  largnr  aggrogales  of  aetions. 

Theflo  principles  we  found  to  be  well  exemplifieil  in  the 
case  which  moat  nearly  concerns  ua.  It  is  needless  to 
re-state  the  remits  so  recently  arrived  at.  One  remark, 
however,  may  lie  added.  Tn  the  functions  of  llic  suc- 
ressively-highcr  vertelimte  centres,  reaching  their  climax 
in  the  human  Iwing,  we  siie  well  exemplified  the  law  of 
development  of  functions  in  general  {J^rH  PrinHpi^^ 
I'art  n.  %  142).  This  progresw  from  co-ordinations  that 
are  small  and  simple  to  thofie  that  are  larger  ami  compound, 
utiil  to  thoee  that  are  alill  larger  and  doubly  compound,  is 
one  of  Ihe  best  instance'?  of  (hat  prfigreesivp  integration  of 
motions,  simultaneously  beconang  more  heterogeneous  and 
more  definite,  which  characterizes  Kvolution  under  all  ita 
ibrtna. 


CHAPrER  rv. 

•nra  coxomosa  B«sENTtAL  to  xERvore  aotiox. 

§  35.  Of  tliosn,  tlio  firat  in  ortler  is  niutinuit^  of  nei 
eiilMtance.    Disturbance  is  not  convoyed  from  end  to  end  ■ 
a  nervo  lliat  hoH  l>een  cut  in  two;  and  section  of  a  ner 
centre  wiuilarly  prevents  (lie  trausfer  of  an  iiupulve  from  > 
of  the  iJiaievertitJ  parts  to  the  other. 

The  recpiisitc  continuity  is  not  simply  the  coniinnity  of 
uiihmken  cxinlaH:  Cliera  niiut  Ih^  continuity  of  uiulecuUr 
coheeiun.  Placing;  in  apposition  tlio  two  ends  of  a  divided 
nerve,  docw  not  re-pstahlUh  nervous  comnuinicotion.  Even 
when,  after  a  cut,  the  enrronnding  fleiih  ha:*  been  healed,  it 
is  long  before  the  sundered  nerve-threads  re-uuite  so  com* 
pletely  tliat  lliey  transmit  sliinuli  as  well  as  before. 

Further,  there  must  be  no  destruction  of  continuity  by 
rnolivnlnrdiHorj^uiization.  "WitlinntdiviMon  of  a  nerve,  and 
u'ithuui  injury  of  its  sheath,  there  may  riwult  from  disease  a 
change  which  inoapacitatcH  the  nerre-fibrea — an  atrophy,  or 
tt  breaklng-up  by  deconi|>iwilion:  the  Tft;ult  hcinj*  a  d&- 
rautjemeut  of  those  lines  of  peculiar  nitri-igenous  moleci 
which  receive  and  jiass  on  the  waves  uf  disturbance. 


§  2fi.  Xcrve-rttnictures,  whcrhor  peripheral  or  rcntriT 
permanently  disabled  m  they  ai'e  by  actual  discontinuity, 
either  molar  or  molecular,  are  tenn>oraril^v  disabled  by  di»- 

contiuuitv  of  molecular  equilibrium.    Pressure  is  capable  of 
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pnxlticitig  re-flrraiig«nient  of  particles,  even  in  sul«Uiuc«s 
that  arc  simple  and  iioinparativelv  luird^  as  ia  shown  by  its 
power  of  alleriiiiK  llie  <liivctiun  of  diaiiiaKiii-'tic  |K)larity  in 
incuU.  We  idu,v  tliewfore  expect  that  in  substances  of  com- 
plex comjHisition  and  little  cohesion,  preuurc  will  readily 
cause  the  (mrticles  to  change  their  relative  [K«irions.  Ilem-e 
there  i*  no  ditBcultv  in  tindorstanding  why  nerve-flubetance, 
havinfc  a  halaneed  molecular  structure  such  that  it  is  ever 
ready  to  pasa  when  dieturbeU  from  one  of  its  ieomeric  states 
tn  the  other,  may  In*  bo  modified  by  pi-eeeurc,  even  when 
small,  as  to  be  inca[>acituted  for  underfcoing  theae  alternate 
iwUeeulur  re-arrangenienta.  He  thia  as  it  may,  however,  the 
£act  lit  that  one  of  the  conditionii  to  ncrvouii  action  is  ab- 

«ence  of  much  pressure. 

In  the  caee  of  nerve-trunks,  demonstration  of  thia  general 

'truth  is  eai^y.  A  ligature  round  a  nerve  prevents  a  dia- 
turlMinee  net  up  at  one  end  of  it  from  producing  any  effect 

nt  the  other  end.    I'artial  results  of  this  nature  are  familiar. 

.By  external  pressure  on  a  linih,  the  conducting  power  of  the 

,ner**e«  aflfei-teil  i»  uiuoh  dunini^hed. 

Thai   prx*wure  on  tlie  centrally-sealed  tracts  of  fibres, 
binders  or  arrests  ihetr  action*,  is  shown  tu  every  case  of 
paralvjiis.     By  a  (lot  of  hhwwl  thai  lias  escaped  from  a' 
rupturctl  vetM-l,  or  hy  a  quantity  of  l^vmph  that  has  oozed 
through  tl)e  walls  of  i-apillariea  over-diatcnded,  bundU^  of 

[fibres  at  the  hn*e  of  the  brain,  or  in  the  spinal  cord,  are  un- 
duly squeezed;  and  if  afferent  or  centripetal  fibres  they 
coue  irt  bring  disturluinces  from  the  periphery,  while  if 

.tff^rent  or  centrifugal  fibre*  they  cease  to  convey  impulses 

Kthe  niitacles. 
fhe  like  ia  true  of  nerve-centres  as  wholes.    Indeed  prea- 
e  appears  to  be  a  greater  hindrance  to  their  actions  than 
til  the  nctious  of  nerre-tmnka.     That  certain  forms  of  the 
obnonuiil  arrest  of  nervous  action  catleil  coma,  aro  due  to 
lexceasive  congeslion  of  llie  blood-vessels  of  the  eneephalon, 
poeuble;  but  as  some  question  thl^  interpretation  wa 
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cannot  Mfelv  base  an  inforeace  on  it.  Tbcro  is,  bowercr, 
conrliiBive  piwe  of  eviiU-iice.    A  fractwro  ui  the  akiill  t\ 
catis<>a  iniieiitution  over  a  i-onsiiJerable  area,  and  Ibaves 
bone  intruding  <»n  llie  spni'p  previomly  ^IU<\  \>y  the  bt 
sloptf  the  fiinrtion«  of  the  brain — (li»tnrbanoc«  sent  to 
call  forth  no  appropriate  co^jnlinated  motions,  and,  iudi 
uo  iiiotiuus  at  all.     But  when,  hy  means  of  a  trephine, 
depressed  portion  of  bone  h  cut  out,  the  brain,  relieved 
pnwBure,  at  once  reaumeR  \U  duties. 

FTirlher  support  U  yielded  by  wliar  may  Vie  repardcd 
converao  evidence.  If  excess  of  pri'saure  arreats  ner 
action,  and  if  the  normal  amount  of  prcsaure  allows 
normal  umoiint  9f  nerve-action:  then  it  is  infernblc  ct 
nerve-dial urlmneen  will  paw*  with  undue  facility  if  the  pi 
sure  18  deficient.  Now  as  the  brain  is  contained  in  an 
moBt-clofled  chamber  wlitch  cannot  collaptKc,  it  follows  tl 
if  the  cerchrfll  blood  vfsRcls  arc  rapidly  drainc^l,  the 
of  nerve-fibre*  amid  which  tliey  ramify,  being  auhjecl  to 
presBure  than  natial.  «'ill  allow  wave5  of  molecular  change  to 
pasa  with  unusual  facility;  and  ordinary  impreiuiionH  pro> 
papaled  lo  the  centreB,  will  produce  extraordinary  motor 
impulat's.  Tlence  the  Beemingly-anoinalouB  fact  that  great 
loss  of  hlood,  or  ppmat  local  ann-raia  canned  by  stappag^H 
of  a  cerohral  artery,  causes  convulgiona.  Rnch  a 
may  1>e  anticipated  as  the  first  rebuilt,  before  innutt 
tion  begins  to  tell;  tliough  innutrition  will  afterwai 
cfluae  prostration  or  [laralysiji.  And  this  is  the  order 
which  the  phenomena  actnally  occur.  The  lil 

appears  true  of  the  ]wripboraI  nrrvoiw  syslom.  Tlic  afferei 
nerves  of  individuals  wlui,  though  otlienviw  bcnlthy,  hai 
lax  tisanes,  are  often  nnduly  imprefwible.  And  there  are 
iiutances  of  undue  local  impressibility  which,  T  think,  adiiut 
of  thif!  interpretation.  It  him  l>een  fniiud  llmt  an  arm 
Tendered  antcmic  hy  uimatiiral  constriction  of  its  «rtcrieB, 
thereby  reduced  in  temperature  and  beginning  to  atrophy, 
may  nevertheless  have  its  afferent  nerves  affected  by  elect 
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rfiwharpi'*"  in  Hn  uniisiinl  dcj^rctr.*  Deficient  pressure  on 
tin?  iifrvf-tnmks  apivarii  a  pussible  came  of  tliis  otherwiao 
itniiige  miult. 


g  27.  l*ro«jf  that  heat  kept  alwTc  a  certain  IpvpI  [h  r  con- 
(litiuii  to  the  uiaiiiteiiaiKf  of  ni>rvnu>4  acliuii,  is  difficult  to 
dtatmtan^lo  from  proof  that  the  mainleiianco  of  norvoiut 
artiMii  dcjRMids  on  a  due  circulation  of  hloo<I;  for  the  one 
condition  i»  U->iually  but  a  concomitaiil  of  the  other,  ^over- 
tbeleiBi,  there  is  reason  to  infer  that  a  ;iupply  of  free  mole- 
cular luotion  U  requiiiitCr  ainirt  from  a  supply  of  nutritive 
mali'riak 

Tbu  gcuertti  fact  that  ctdd-hlooded  auimals  are  cchh- 
pnracively  inactive,  adiulls  of  the  interpretation  that  their 
low  teniperature  is  due  to  their  inactivity,  as  well  an  of  the 
interpretation  that  their  inactivity  is  a  conseijuence  of  their 
low  toinperatiirc;  for  Jhe  two  act  and  react  in  aueh  a  way 
th»t  neither  can  properly  be  called  the  cause  of  the  other. 
Bill  rctptilfrt  \vhi<-h  remain  quiescent  in  cold  weather,  and 
bwome  active  when  they  are  wamied  by  the  aummer's  win, 
yield  ud  jrood  evidence.  Tln'Ufrh  it  may  be  allcfrcd  that 
their  greater  activity  arises  from  accelerateil  circniatiun  and 
aenitioD  of  the  bloo<l,  yet  as  the  heart  and  lungs  are  »et 
going  by  their  resjjertive  nervous  eenlres,  we  uiunt  infer 
that  the  wjinuing  of  these  nervous  centres  by  external  heal, 
u  the  initial  change  in  these  animaU  that  have  but  little 
ponrer  of  producing  heat  by  their  own  actions.  Tn 

fiipporl  of  tilts  interpretation  may  be  cited  the  converuj 
6Kt  When  active  creatures,  capable  under  ordinary 
eonditiona  of  {reneratin^  enough  heat  within  theniselve!i, 
UK  exjxiw'd  ro  eouditioufl  under  which  they  lose  heat  faatcr 
than  they  make  it,  their  nervous  actions  decrea»p,  and  they 
ercjitually  cease  (o  move.    In  hybcmating  manuoaU  wc  see 

*  I  Km  in'K'liloil  for  tliLs  fkot  to  Dr.  Ilutian,  who  obwrvMl  [t  lo  ooe  of 
Ui  uwn  jwtiwita. 
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au  annual  n^ciinviuTo  of  this  relation  of  cause  and  cffc 
and  in  nunnniHls  that  ilo  nut  liylR>matv,  as  in  oiirsclvn>, 
equally  holrls  that  prolongL-d  rxi>odurc  to  extreme  cold 
prceecs  nervoiu  action,  rjiuiiinj!;  strong  tendency  to  sl< 
and  tliut  death  rcsnlts  if  the  bodily  leuiperature  is  alloi 
to  fall  still  lower. 

That  local  loHtt  uf  heat  when  carried  far,  w  followed 
local  inaction  of  the  ncr^'es,  is  sliowu  by  ihe  fact  that  p 
of  the  liody  that  have  been  greatly  cooled  down,  natural 
or  artificially,  may  Ije  pricked  or  cut  or  pinched  without 
of  the  usnial  disturbances  being  ctniveved   lo  the  ner 
centrcji.     It  is  tnie  that  where  the  rcfrigeratiou  ia  extret 
there  ia  usually  a  partial  deprivation  of  blood;  but  th< 
\»  evidence  tliat  when  this  in  not  the  case — when,  indt 
tlie  blood-vcfuaeln  are  congested,  iw  in  nn)  liandH  on  a  wiutei 
day,  logs  of  heat  entails  decrease  of  nerve-function.    Tl 
the  like  holds  of  the  rcapcctivc  centres,  is  shown  by  the 
of  cold  as  a  therape\itic  agent:  ice  to  the  head  being  pi 
scribed  when  there  is  exeewive  cerebral  action,  and  ice  to 
the  spine  being  a  means  of  diminishing  reflex  excitability. 

It  is  worth  remarking  that  this  dependence  of  nervous 
action  on  supply  of  licat,  yields  indirect  support  to  the  views 
80t  forth  in  foregoing  cbaptera.  If,  as  was  inferre<l,  the 
distiirbamre  convcyc*l  along  a  nerve-thread  is  an  isomeric 
change,  during  wblrh  sonic  molecular  motion  is  yielded  up 
by  eaoh  molecule  a*  it  pawee  on  the  accumulated  wave  to 
its  neighbonr — if  rc>tninption  of  the  previous  isomeric  slate 
implies  an  efiuivalent  nlwdi-plion  of  molecular  motion  from 
surroumiing  matter;  then,  in  pro[«>rtion  to  the  heat  of 
snrronuding  matter,  will  be  the  rapidity  ^v-ith  which  the 
nervt-libre,  resuming  this  jirevious  isomcrii'  state,  lieconu 
fit  to  transmit  another  wave  of  nirdecnlar  change. 


%  98.  That  nerves  and  nervo-cenlres  act  only  so  long 
diej  are  furnished  with  those  materials  which  the  blood- 
vessels bring  them,  is  a  familiar  truth.    The  quantity  of 
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blood  pri-seul  in  any  |»ttrt,  am)  tlio  rapidity  with  whicli  fresh 
bIncMl  is  |jroiK>IIt><i  to  tlic  {lari,  liolli  atftK-t  the  ili'^ree  uf 
nrrvnus  artii'ity  in  the  part. 

(fcnpTat  depletion  is  a  eaiiso  of  nnn-oiis  inaction:  if  the 
total  qiuintity  of  blood  in  tbc  l)ody  is  much  dtnituishcd,  the 
great  nervons  centres  are  the  firul  urganu  to  feel  the  change. 
TouijH>nirv  loss  of  blood  pruduct!S  fainting,  or  sudden  arruiit 
of  cerebral  action;  and  penunnent  dcticieuey  of  blood  ia 
accompanied  by  debility,  which  iiupliea  a  decrca^nl  qptvous 
diacluit^.  Snp]H»)iiig  thnt  no  blood  bus  ttecn  lant,  in- 
muibility  ncverthelfss  instaiuly  results  if  llir  heart  ceasca 
to  aupply  the  brain  with  fresh  bh^xl  in  plat'e  of  the  blood 
it  contiiine.  Or  if  there  ia  chronic  feelilenees  of  the  heart's 
action,  there  in  proportionate  diminution  of  nervoiw  power. 
\Vhc!rc  the  total  quantity  of  blood  is  adetjuate  and  the  heart 
is  not  in  fault,  looal  nervous  function  may  ulill  be  himlered 
local  anirniia,  resulting  from  aneurism  in  an  arti-i-y,  or 
sni  what  is  culled  an  embolism — a  plugging  up  of  an 
ery  with  coagulatwl  blood.  Thus  parolyw*  is  caused  by 
itulinn  of  the  cerBbral  blooil-vessel  which  supplies  tlie 
llighe^  part  of  the  motor  tract.  The  wniverae 

,?t»  siniilarly  imply  this  same  genera!  relation.     AVhon, 
ler  conditions  being  nonnal,  a  nerve-centre  is  highly 
red    with   arterial    blood,   it    responds    with    unuaiial 
lidity  to  the  disturbances  it  receives;  and  evolves  more 
in  ordinary  amounts  of  force,  shown  in  secondary  nervous 
ingi-s,   or  in   umseular   motions,   or   l»iplh.      SupfKi«ing, 
lin,  that  there  ia  no  hyprni-niia  of  a  nervous  centre,  it 
till  Mill  happen  that  if  the  heart  propel;*  blood  to  it  with 
lusiul  rupldily,  it-*  lii»eromotrir  function  will  he  exalted, 
1  At  the  periphery  of  the  nervous  system,  lilte  variations  of 
teienry  follow  like  variuiions  of  circulation.    A  reduction 
die  quantity  of  blood  present,  cau.sed  by  constriction  of 
IB  voaaels,  is  probably  one  cause  of  the  decreased  neiroua 
ipree.iihility  in  a  part  that  is  exposed  to  cold;  and  to  the 
ne  cause  is  perhaps  to  be  ascribed  some  of  the  comparative 
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sltipi^sliness  wilh  wliic})  thu  itiii«:lfB  of  the  finrt  ruspond 
motor  impulse-^.     If  iii:«tcui-l  of  W-jiI  lack  o(  hlowl  then.*  ii 
retanlaiinn  or  stoppage  of  the  local  current  nf  lilowl, 
iK>n'<-8  of  tlio  part  Minilitrly  bct^iiip  iiu-npin-itflted  in  a  pi 
poriioiiale  "k'jjrtf;  icisiaiw-e  the  blindncR*  tliHt  roeulte  fi 
blockitiK  up  tlio  cuiilrul  rutioal  urtury;  or  iustancc  the 
iinl  tliHiippcuraiK'u  of  iiiipn>t«ibility  in  a  ni^oit  of  the 
tiiut  liiuj  Imii  ha  itiipplviiig  hlmHl-vi-usul  live). 
TCTBely,  oxccsB  «if  liloiid  around  tlie  ppriphoral  nerve-fibi 
cauaee  tmnsnal  cN^MrabiEity  of  thctn.    A  gentle  toiu-h  on 
akin  in  its  nonnul  state,  sends  thronpb  the  afferent  nervca , 
dutiirltancc  »a  ttuiall  as  to  eall  forth  from  the  central  orgat 
Bcarcfly  any  response;  but  where  the  skin  is  highly  iuflamt 
a  hke  touch  aifects  tliem  so  much  that  the  lUHturlNince,  whc 
relleiMiil  fruni  the  iTntral  organs,  produi'iee  a  start  uf  th^ 
whole  body.     If  in  nddiliun  to  local  cseeaa  in  the  qunntit 
of  btood  there  in  an  ncveloratef)  flow  of  blood,  a  iitill  fi^eatE 
exaltation  of  local  nervmig  action  follows.    It  is  a  familii 
truth  that,  otbtr  thintn  remaining  the  same,  an  inllauM 
part  is  made  more  irritable  by  auytbiug  wluch  iucrea^iea 
action  of  the  heart. 


%  SO.  Nervous  action  depends  not  alone  on  the  quantit 
of  blond  anpplic«l  but  al-wj  on  its  quality — on  the  pro[)ortion_ 
of  the  needful  elipnients  contfline<l  by  it. 

General  rather  than  special  warrant  mugt  suffice  for 
propo)4iiion.  Little  is  known  about  vuriutioiut  in  the  const 
tiition  uf  the  bluinl ;  and  eitill  less  about  the  relations  betwt 
Iheae  and  vanRli<m.s  «>f  nervous  acfiWty.  Thiit  a  blc 
prealiy  inipovcrjphed,  as  in  drttpwieal  persona  (whose  ttamu 
boeome  inflltrnte<l  liecauae  the  thin  aemni  passes  too  eaail 
tlirough  the  Willis  of  the  capillarieu),  is  acconii>aiiied  by  enei 
vation,  is  pretty  clear;  and  we  can  scarcely  l>c  wrong  ii 
concluding  that  a  blood  rich  in  the  coiiAtiluents  of  ncrrf 
anbfttaiiee,  renders  pitHsible  a  grcut  evolution  of  nen-e-foi 

But  there  is  iudireet  evidence  serving  tu  enforce  the  scant 
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direct  evidence.    For  we  liave  abuntlant  proof  that  by  ad< 

mg  i*t*rtBUi  niattcre  to  the  blouci,  udii;31ib1  amoiintfi  of  nervous 

ftrtion  may  be  evokoil.     Alcohol,  nitroua  oxide,  the  vc^eto- 

alkaiic^  Olid  other  stimulants,  are  not,  inileofl,  contfioiionts 

of  uer^'tr-MiltttaJtCiO;  uur  it  there  any  reason  to  suppuiM;  tliat 

Hiey  am  serve  in  ])ifurti  vi  foiti|)oucDts.    Prohabty  their  im- 

BMdiaie  inducnoc;  i^  (hut  of  setting  up  or  facilitating  the 

thxage  of  ner\'e-6uI)Hiancf*,  and  so  eaut^ing  iintisuol  disen- 

gagemcut  of  mole<^lar  motion.    But  by  allowing  that  the 

apply  of  porticnlar  Bobatances  to  the  nervous  aysiein  exalls 

nervoua  activity,  tlicy  luake  it  niorc  niauifcst  that  nervoua 

acttnty  lun^t  partly  depend  on  tlie  supply  of  substanccjfl 

vkieb  re-build  ncrv(-li»«ue  ui\  fast  m  tietion  dlsiutegrates  it. 

We  luDtA  not  oniii  a  fiirtliL-r  qiuiliiiitive  character  of  a 

positirr  kind.     The  blootl  must  contain  oxygen.    What  is 

\hf  spcrial  Hcttnn  of  oxygcn^ — wlu'ilier  it  is  a  direct  diainte- 

ptnt  iif  tlie  tissue^  inchnHiig  nen-Missnr ;  or  whoilu-r  it 

fimplr  facilitates  by  its  presence  molecular  disintegrations 

otherwise  caused;  or  whether  it  sen-e»  merely  to  combine 

with,  and  carry  away,  the  products  of  snch  di^iutt^rations 

vtberA-iae  cauaod;  arc  (picstious  about    which    there   ani 

iiffen-ntta  of  opinion.     But  there  can  be  no  difference  of 

t^nnion  as  lo  the  necessity  for  an  oxygenated  blood.     And 

qwnimiB  can  scarcely  differ  respecting  the  general  relation 

thtt  exists  between  the  degree  of  oxygenation  and  the  de- 

pte  of  nervous  actinty. 

§  30.  While,  for  the  maintenance  of  nervous  action,  it  ia 
nqniate  that  certain  mattera  i«ha]1  l>e  present  in  the  blood,  it 
Babo  nHpiisite  that  certain  other  matters  shall  be  absent; 
or,  to  apeak  strictly,  that  they  shall  lie  present  in  hut  small 
proportions.  Tlieao  are  the  conipoiimis  resulting  from  de- 
comporition  of  the  tiaenes — the  nervous  tissue  included.  Th(j^ 
two  most  important  are  earlKinic  acid  and  urea.  ^H 

If  (he  exhalation  of  carl>onic  acid  by  the  lungs  is  greatly 
retarded,  lethargy-  enauca:    diaturbanoeB  at  the  peripherjt^ 


76 


THE  DATA  OP  P»YC]I0L0Oy. 


of  the  nervoiifl  RVBtcni  fail  to  call  forth  the  ii^iml  respoi 
If  the  cjxhnlaiion  is  eomplelely  an-esUKl,  complete  mafmej- 
hility  w  soon  itrodHWKi;  followed  qinckl;>'  l>y  arrest  of  th 
inferior  nervous  function*,  aixl  »-oni«HpifTitly  of  all  oU« 
functions.    And  the«c  effects  arise  gtill  more  rapidly  if  Uiei 
iaan  alwuqilion  of  uarbonie  acid  through  llie  hingit,  instci 
of  au  arri'tjtod  I'xoretiou  of  the  carbuuie  acid  intiiruE 
generated. 

In  an  analogoui*  hut  le^w  rapid  manner,  a  decrease  at 
final  stop])age  nf  ner\'ou9  iirlion  la  cAusfnl  hy  an  aecumuli 
tion  in  the  blood  of  urea,  or  of  those  nitropenouji  products 
reprr«cnte<I  by  it.    If  the  kidneys  fail  to  perform  their  fui 
lion,  or  if  the  wa«te  nitrogeuoua  product*  whiuh  they  liai 
sopanitwi  f rcuii  the  hhuMi  are  preventoil  from  eseaping  out  ( 
the  body,  anil  are  n-'i)l>sorIied;  there  roBulLs  a  nervous 
action,  ending  presently  in  coma  and  finally  in  death. 


%  31.  Such,  Htatetl  aa  fully  as  is  needful  hero,  are  the  eoi 
ditiODS  essenCiul  tu  ner^'oua  action.    Qualitications  have  teen' 
pmed  over;    and  much  evidence  has  been  omitted.      In 
Biuuming  np  thojin  leading  faet:s  which  alone  roncem  tlM 
pBVclinlogist,   we  nmy  with  udvanlage  iibHur^-e  how  the 
haruionize  with  the  general  vicwra  of  norve-structture 
nerve-function  set  forth  in  foregoing  chapiertt.     All  th< 
pre-retiULsite*  to  nervous  action  obviously  admit  of  being' 
groujK'd    as    prc-rot|uisiteB    to    the    genesis    of    molecular 
motion,  and  pre-requieites  to  the  conveyance  of  molecular 
motion. 

That  molecular  motion  may  he  disengaged  there  must 
deemn position ;  and,  therefore,  for  the  discharge  of  molecule 
motion  to  l»e  maintained,  doconipo«ition  must  he  facilitatedj 
The  quantity  of  waste  l>eing  a  measure  of  the  quantity 
force  evolved,  it  follows  thnt  the  nervous  s;i'stem  roi|uircs 
a  gooil  supjily,  and  quick  exchange,  of  hlotHi:  since  in  the 
blood  aro  brought  the  matters  that  favour  diaintegrttjon^^ 
Similarly   with    respiration,   conudored   as  a   proceu 
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irKitifc  that  oxygen  whicii  directly  or  indirectly  aids 
meuimorphnsu.     And   90  likewise   with   tlie   excre- 
crf  thoM  w*»tc  product*  which  hinder  the  niotamor- 
pboaifl^  But  [lerpt-timl  waste  luurit  Ix*  met  by 

perpetual  ropair.  If  ite  action  is  to  coiitinut!,  nerrotis  tianie 
mnat  be  rB-coinpn««I  n^  fairt  aa  it  is  deconipo^.  ITcnee 
dir  reason  why  then'  is  needed  u  blood  ttiat  u  ri^h  in  nerve- 
^conatituentA.  Hence  the  fact  that  abundant  blood  must  he 
^Kmcnt  wherever  there  U  iniu-h  nervous  «etlou.  And  hence, 
^Kbo,  the  neeea^ity  for  nn  etficieut  uircuIaLiuu  to  replace  by 
^PCraafa  blood,  the  bluo^l  that  haa  been  used. 

Equally  well  do  the  several  eoodttioDs  cescntial  to  tho 
transiniaaion  of  uen'uus  distiirlMincc,  eonfnriii  to  the  li,>'po- 
tbats  that  the  dUturbanee  transniitte^l  is  a  wave  of  isomeric 
<4iange.  For  if  it  ia,  we  at  once  see  why  there  must  he 
not  merely  contacl-fontiuiiity  of  nerve-fibri',  but  molecular 
cuntinuity.  AVe  are  helpe<l  to  underetnud  how  presniire,  by 
Jecanging  that  delicate  molecular  balance  which  makes 
poosible  the  altcrnatimi  of  iHomerie  titiitttt,  niny  prevctil 
ibe  passage  of  nen'ous  dif<e)iar^'8.  And  %ve  itre  supplied 
with  an  exphination  of  the  fact  Uiat  the  prisenoc  of  froo 
molecular  motion  or  hejit,  is  needful  to  ermblr  a  nerve  con- 
tinually to  resume  its  fitnesa  for  conveying  a  wave  of  change. 
Before  clodiuf;  the  chapter  it  should  be  jMintnl  out  that 
thrse  innny  conditions  esisential  to  nen'ous  action,  are  never 
all  fulfilled  at  one  time  in  the  same  degree,  but  are  usually 
fiilBUeit  in  variona  degreen  ami  lomhinationfl;  and  that  by 
^Kow  conspiring  and  now  conflicting,  they  pnwluce  results 
^But  arc  complicated  and  often  perplexing.  Thus,  for  in- 
^■tance,  subetances  which  directly  Htimulatc  the  nervous 
^Bp«teui,  are  usually  substances  which  retan^l  the  exchange 
^^rf  gases  in  the  Innp»,  and  by  »o  doing  depress  the  state 
of  the  ner\'ous  s\'stem:  and  these  conflicting  actions,  diffe- 
rent in  their  proportions  in  different  Individ iialt*,  and  in  the 
same  indii-idnal  at  different  times,  often  work  opposite 
effecta,  or  work  first  one  effect  and  then  the  other.    Again, 
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%  33.  J&very  a^nt  capable  of  altcriog  tlic  molecular  state 
da  nervp,  mtii^ei^  iho  nervo  to  produi^  Ihc  iiarticiilar  otinnjiire 
which  it  habiitially  pruduces.  Kx|)«niiiL-nt5  pruve  that  each 
■erm  is  made  to  work  the  same  kind  of  effect  by  stimuU  of 
all  oTtJers;  or,  to  speak  strictly,  it  is  found  that  the  effwt  is 
of  the  same  kind  wherever  it^  kind  renders  it  accessible  Ui 
obverration. 

Thus,  if  an  expoaed  end  of  a  nerve  which  goee  to  a 
muscle  is  roughly  tmiclieil,  the  muscle  coutracte.  If  it  is 
ended  by  an  alkali  or  an  acid,  the  mnacle  contracts.  If  it 
is  palvanized,  the  muscle  contraou.  If  it  is  suddenly  heated, 
rtill  the  muscle  contract*.  Similarly  with  a  vaso-motor 
nerve.  Xo  matter  whether  the  disturbing  agent  be  me- 
chanical, chemical,  thermal,  or  electric,  there  results  at  the 
iwripherat  extremity  a  like  change  in  the  state  of  the  ad* 
jacent  arteries. 

An  allied  truth  is  that  whether  a  nerve  be  irritated  at  the 

ewd  whi<-h  uonnally  receives  the  dintiirl»nnce,  or  wliether  it 

be  irritates!  at  some  place  between  tliis  anil  the  oi^an  acted 

npoa  by  it,  the  effeeta  wrouglit  are  alike — in  nature,  at 

kutf  if  not  in  depree.     Aw  already  paid,  the  ^taniity  of 

c^nge  wt  up  increases  with  the  length  of  the  nerve  througli 

which  the  impulse  is  transmitted.    But  the  quality  of  this 

7« 
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change  rcmauia  iilentical  be  the  stiiuulus  applied  at  a  nc 
point  or  a  remutc  ])oint. 

Tliiti  last  tnith,  equally  with  the  £ret,  hamiunUes  with  tl 
supposition  on  which  we  have  thus  far  proceeded.    If  tl 
iliittiirbanec  that  travels  along  a  nerve  is  a  wave  of  isomei 
transfonufltii)ii,  the  kind  of  etfect  produooJ  by  the  wave 
the  place  it  eventually  reacheij,  will  be  the  same  whatei 
stimulua  set  it  up,  or  whcrvvur  it  t-'omuicuued. 

$  33.  Ncrvo  ia  not  ca]>al)le  of  continuous  Rtinnilation 
continiioiig  di^icharge.     Pi-ntlstt^nt  action  of  wliHti'Vcr  kli 
on  8  nerve-lerrniniitioii  or  the  cut  end  of  a  nerve,  d*K« 
produce  a  persistent  effect  on  the  connected  nerve^entre, 
0»  the  connected  peripheral  organ. 

Supponiiig  the  nerve  supplying  aonic  muscle  has  been 
aected  out  and  eut  in  two;  then,  if  the  cxyiOBed  part  be  ai 
denly  pressed  the  muscle  will  suddenly  contrarl;  but  mati 
tenaneo  of  the  pressure  will  not  cause  maintenance  of  tl 
contraction.  Or  if  thU  nen-e  iii  made  part  of  an  elcctt 
eirruit,  then,  at  tlie  moment  of  completing  the  circuit,  tl 
muscle  will  contract;  but  itd  contraction  ia  only  monieutarj 
and  the  euhsequent  continuance  of  the  current  worka 
visible  effect.  To  keep  up  muscular  contraction,  it  is  requi- 
site to  Hcnil  thnHiffh  the  nerve  a  ijuick  siicifiHflinn  of  separate 
diaturbanc4'8.  If  tlie  nerve  forms  part  of  an  electric  circuit 
in  which  there  is  an  apparatus  for  breaking  and  completing 
the  circuit;  then,  at  cntdi  completion  o(  the  circuit,  the 
tnuw:lo  contracts;  ami  when  the  alternate  breaks  and  com- 
pletions follow  one  another  very  rapidly,  the  contraction  of 
the  muHcle  Ikvoiiiw  practically  jH-rsihtcnt.  This  truth  is 
denionstrablt!  by  experiment  on  a  ilcad  frog,  and  alio  by 
experiment  on  the  living  human  subject.  A  man  who 
graape  the  two  metallic  cylinders  forming  the  polee  of  a 
magneto-electric  machine,  cannot  leave  hold  of  the  cjUnders 
when  the  intermittent  current  is  passed  through  his  arms. 
Tlie  like  result  occurs  when  the  di^fturbancce  arc  uechaoical 
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iiulead  of  elwtrii*.  If  the  cut  end  of  a  motor  nerve  le  sub- 
ject to  a  rapid  series  of  tape,  the  muscle  it  supplies  ia  thrown 
into  a  stat^  of  telautis. 

The  fact  that  the  so-called  nerve-current  cousists  of 
iccessive  pulses,  is  one  of  great  aigtuticance.  We  shall 
iiit!  hprcafter  that  it  Ii:ih  many  iinjMirtant  corollaries.  For 
the  pn-sfiit  it  will  auHiee  to  oijiserve  how  eiilirely  eoiij^nioiis 
it  U  with  the  hypotlicaia  ou  whieii  we  Iiave  tliua  far  pro- 
Ee<ie<l,  If  fl  nervous  ilisliirbam'e  travels  ur  a  wave  of  iiiole- 
llar  change — if  this  wave  is  sueli  that  tlie  moleeules  of 
6rvo-«ib6tauee  fall  from  one  of  their  isomeric  states  lo  the 
other;  then,  haviji^  fallen  in  pati^iug  ou  and  increasing  the 
puLee  or  abock,  they  remain  incapable  if  doing  auytbing 
more  nntil  they  have  resnmetl  their  previous  isomeric  state. 
Hence  the  very  nature  of  the  process  neceseitales  the  inter- 
mittent character  of  nerve-action. 

§  Zi.  The  transmisgion  of  a  dtsturbsncc  through  a  nerve 
takea  an  appreciable  time.  The  rate  of  transmission,  as 
measureil  by  Prufea<or  lleliuhokz,  has  been  found  to  vary 
im  about  28  yarth  per  second  to  32  yards  per  second. 
Kfferentre  of  eonniitution  ia  doubtless  the  cause  of  this 
variation — a  VBrintinn  to  which  is  due  that  individual  pecu- 
irity  recognized  by  astronomers  iu  what  they  call  "  the 
»rsona]  etpiaiion." 

I'bid  peculiarity  affortls  yet  another  eontimiatiou  of  tho 
plicf  that  ■  nervoua  discharge  is  a  wave  of  isomeriu  trans- 
inuHtion.  If  the  diHturbance  propagated  through  any 
Bri(«  of  molecules  13  one  that  does  not  permanently  change 
their  relative  pottitiom:  then  the  transfer  of  the  disturbance 
IT  be  e.tceftaively  rapid,  Wcause  tho  amount  of  molecular 
lomenlnni  to  be  generated  is  exceiwivoly  minute.  But  if  the 
slecules  Itave  to  be  tratutposed — if,  as  in  Isomeric  tmnafur- 
mation,  the  components  of  each  compound  molecule  have 
their  relative  positions  altered ;  then  the  quantity  of  molecu- 
lar momentum  generated  must  be  comparatively  very  large; 


RTid  as  thr  goncTsis  of  this  moiiionltiiii  lakva  p1ac(>  in 
iiiolpctilf!  U'foro  ihp  next  is  nffr-ctcti,  the  tranafcr  ofj 
(liBttirbance  must  bo  prcally  retflrded.* 

*  Pvriiapa  too  fnuch  hv  ttlrr^dy  hrtn  taid  rMspectiuf;  the  natun  of 
n«rv«-ncilion.  Ktit  befora  fluallv  leHviiiK  lh«  MilijaL-t.  I  niual  mild  HOino 
intporULnt  illtiotrKLivn  f»clii  \ha.\  hkvv  vivtio  to  my  knciwIcHgr  wbilo  writ- 
ing  this  ch^ler.  They  are  coutoiDed  in  a  pApcr  by  Mr,  Uore,  published 
in  tbe  Trafuiactioruofthe  Hoyal  Society  for  1858,  dcfiortbin^  th«  ftllotropio 
ohftngra  underfrono  by  clm-Lm-depn^ltml  aiilimony.  Aiiliinoiiy  ao  ilfptM- 
itod  aBsamw,  aorordmi'  to  tht*  c.-onditimiH,  Iwo  (orms — •  dark,  amorphona, 
or  unMalilf  form ;  and  a  grey,  crystalline,  or  stefaln  form.  Wh^^  «  man 
of  lli«  amorphous  aiilimony  te  dlMurbnl  at  on*  end.  there  begins  a  chaogo 
into  th«  cryMttllim?  antimony,  which  spreads  slmon  inirtaiitly  thrvunhout 
Iho  wholo  niOi^  w[[li  grv*t  oroliillon  of  bMl.  A  Blight  lap  wilh  a  hard 
sulifilanra  euffi<.-c§  to  iinlintP  lliis  trnnsfonnatjon.  Tout-hinp  one  of  the 
aiiglce  with  a  hot  body  equally  proiliioca  iho  effect.  And  it  is  abo  pRb 
duoed  by  an  dActrio  qiark.  A  tumpenUnro  below  that  of  boUing  «at«r 
safflced  to  cauu  tho  change :  and  Mr.  Gor«  fomul  that  in  proportion 
tho  whold  maM  wiui  mianl  lowartbi  lhi«  tt^mpfrntiire,  tho  metamorpl 
mon  easily  evi  up,  imv<^Ued  with  Rreiiter  rapidily.  When  a  copper 
was  OOAtcd  with  a  film  of  this  arnorphouH  antimony.  ihoaUntropio  rhangs 
pngrrMM'd  along  it  at  a  rate  varying  from  IS  tn  30  ft-et  in  a  minu 
Abnorplion  of  Ihc  evolrtnl  brat  by  Ibo  copfH-r  win-,  wan  found  to  Im  t 
CAUW  of  retarrlnlion  when  the  clian^^  adTanwd  slowly;  whence  it  fol- 
lows that  were  ncne  of  tlit  discnga^l  heat  allowwl  to  tMajw,  the  wava 
of  changB  would  iravi-l  much  faster.  A  f  nrthor  signiflcant  fact  is  that 
when  this  Iran  tiformat  inn  wan  propagatnl  through  sonic  amorphous  an- 
timony that  hail  hevn  iiri'viomly  rwinoKl  to  powder,  part  of  i:  was  oxl- 
di»d — the  disturbance  chomi]  by  the  allolropic  (■hanjtn:*  initiatml  chninical 
chanf;e,  in  |iartH  nf  Lhit  milntnufn  thnt  wrru  fnvoambly  ciiX'tiinetancMl  for 
chemifuil  changvi.  8eK  thi>n  thi'  pamIK>)  i>nn.  Wo  hare  the  trans  format  ioo 
act  up  indiRerentJy,  aa  ia  n'orvG,  by  mechanical  force,  heat,  electricity. 
We  have  it  faoilitAted,  as  in  acwse,  by  ratwd  temperature.  We  have  It 
travelling  from  cnil  to  crnil  of  u  mate  with  a  vol^Riity  which,  tikough  far  Ins 
iban  that  of  the  tiervi^wnve.  u  still  canxiilorable.  And  wo  ham  allolropio 
change  initiating  chemical  change,  just  aa  we  concluded  that,  iaome; 
change  In  a  nfrv(>-fil(r»  mt»  up  chemical  change  in  a  nerr»-vesiulfl. 
me  not  omil  an  interpretation  of  n^rTe-strudMre,  which  ta  auggefftcd 
Mr.  Gore's  eXT>«rtenuc  that  tho  Imni'miKsbn  of  the  aJlotrople  cbaiige  is 
mpid  in  profwrtlon  as  the  evolved  heal  is  relainwl.  In  deyeloped  anlmall^ 
oerve-flbra  are  siirmiindeil  by  shmthK  of  medtillanr  mHiter:  and  we  saw 
roasons  forcnnduding  r.hut  this  medullary  matter  i«  an  insinlator.  Nov 
H  hu  recently  been  dberivcrt-d  thai  while  or  fibrous  nerve-tissne,  la 
chemically  distinguivhcd   from  grey  or  vcMicular  nurve-tif«ue, 
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NERVOUS  STIMCLATION  AND  NERVOUS  DISCHAKGE. 

§  'do.  Allied  with  the  fact  tliut  a  nene-ili&turbance  tut 

*a  appreciable  time  to  travel  intm  periphery  to  centre  or 

fnia  centre  lo  pc-ripliery,  is  the  fact  tbat  the  effect  pnxliiccd 

fnaeaee  in  brgo  qusntity  ot  m  sabaUace  caIImI  pratagOH ;  and  thu  sab- 
rtMM*  proves  to  bo  of  oxccMivrlr  complex  c-oid position — tuts  a  moltvulv 
tmtrehigfalvconipouiKlciil  than  mny  utlier  known  mulvciilc.  But  In  pro- 
pcTlton  as  rnaWuW  beconie  complex  and  Ui^,  tlw  maKMw  formed  of 
thmi  berumir  ImiI  n.inilui!tun>  nf  miilitnilnr  motion.  It  is  inferable,  then, 
tbat  the  KBrntuil  nerve-llbnt  i>  imbnlilot]  in  asubetBilPcrspvciall]''  distill* 
futtb«)l  bjriosliiUly  toalworb  tli«  mulecular  mgtioo  dbeugagcd  duriug 
the  bomerk*  clisiife  of  the  nerve-flbroL 

I  lia<re  failberto  prnvd  uver  irltboul  h'msrk.  the  hypothesis  at  one  time 
(vrmtL,  uul  stltl  survinng  in  some  minds,  that  the  Dcrvoos  forc«  ia 
•ither  dflctncity  or  same  form  of  force  allied  to  it.  In  idilltlon  to  tb« 
nanf  Eontgoto^  naaata.  tur  adopting  Another  hvpnthMu,  it  may  be  w«U 
to  nl  flown  here  the  reasons  for  rejectini;  tlii«.  The  highext  rote  of  the 
Damm*  diKliaig*  ii  ffonic  83  yards  per  aeooad,  The  «I«ctri«  ditcharve 
tntTcb  at  tin  rate  of  2SO.00O  milea  per  sooond.  The  one  Telocity  is 
Uuu  nearl;^  16,000.000  tliaes  the  other.  That  a  fotvp  allied  to  the  electric 
ifaould  have  a  velodtjr  so  enonaously  diffcrmt.  itxmt  verj  u&likolj. 
Apua,  an  vlectric  current,  so  long  os  its  source  is  uoexhansted  and  the 
dfcuit  anbrokcn,  ill  a  oanlinuoua  curnml ;  but  the  nerv^enrrent  i*  not 
eontiniiouK.  Ilencc  if  the  nerve-foro?  ts  of  a  kind  alli*^  to  the  electric, 
iu  mod*  of  alliance  ts  quite  exceptional;  for  the  other  alUed  forces, 
bMl,  light,  aod  magocCtsra.  arc  uut  intermitteDt.  Oooo  ature^  oervuus 
MBonilaaoa  is  facilitated  by  heat :  vbcreas  heat  b  aa  otHtacle  to  electrie 
tmasnlalon,  and  dimini»)H»  or  destrovs  magnetic  action.  The  faot  is 
tlial  but  fi>r  the  acoidenlal  observation  of  Gitlvani,  the  suspicion  that  the 
twn^forwi  is  HwHric  or  quaiii-eleatric,  vould  probabljr  nerer  hare  IxTen 
entsrtainerl :  and  it  should  liavv  beoii  altanduurd  as  scxin  «■  it  ws«  found 
tint  otlier  disturbing  ae«nts.  physical  and  chenitc*!,  work  jiiet  the  same 
tffecta.  TliB  coaeeptlou  has.  indeed,  been  kept  alive  by  the  diseorery 
tlut  elertricity  is  generated  by  corUiin  fishes;  But  the  suppuwd  supfyiri 
is  wholly  imajnnary.  If  bccaii-ie  the  Torpedo  evolres  electricity  by  the 
help  of  nerrri  rantifring  through  its  electric  organ,  it  is  inferred  that 
the  nerro-foree  b  electricity  ;  it  may  in  like  manner  tx>  inferred  thai  the 
iwrv^furae  ts  SMuibte  motion,  b«c«u»e  it  pfiienil<«  sensible  motion  in 
mueole)^  But,  it  may  be  asked,  do  iint  the  exgtrrininuta  of  I>ii  Bots-Rej> 
Btond  yield  support  to  the  hTpotheais!  A  very  doubtful  support  I 
Ihink.  The  phenomena  he  d(~*crit)efl  may  veil  be  merely  incidental  ac- 
eompanimentd  o(  nclions  that  are  in  themselves  neither  electric  nor  quasl- 
dectric  The  tnth  that  both  molar  and  molecular  changes  in  ihe  dis- 
tribution of  maltrr  habiLiially  d<Mtrriy  the  clectlic  equilibrium,  vonld  1)6 
asulBclent  iceneraj  justification  for  Ibis  Iwliet.  But  there  baspecial  justifl- 
7 


84 


THE  DATA  OF  reYCHOLOQY. 


at  tlie  centre  or  at  the  ppriphcrv  lasla  an  approcia 
liuie.    That  nuisKnilar  i-oniraction  u  coutmuoiiB  tliuii^h  t 
8tiniu]iifl  is  inteniiiltent,  gopu  to  show  tbi«.     The  gt>n 
of  ijiolwuilur  niuiiitiuHlLuu  in  miwcle  bv  the  mokviilar  m 
fioitidTi  ill  the  nurve-Hbres  poruioating  it,  has  a  duratii 
that  britJji^-H  ihi-  interval  iR-tuet-n  uacrh  )juI»o  o£  stimuli 
and  the  next.     We  have  no  diroct  proof  that  a  like 
tinuity  of  slate  results  fmin  the  sueweaaivo  waves  pro; 
gntixi  to  a  ruTvo-centw;  for  the  nelions  of  which  ne 
centres  are  the  seat*  arc  not  objectively  pereeplible.     B' 
we  ahull  presently  find  abnmlant  indirect  proof  that  thi 
changes  also  last  for  inea&tirablc  periods. 

This  general  truth,  like  ita  predet^ctwar,  may  ho  regard 
na  a  corollary  from  what  haf?  puie  Wforc.  The  traiisfori 
tioiis  classed  us  ehemieiil  tukc  time,  oqnally  with  tU 
cloased  an  iaonicric  It  ia  true  that  explo«iions  due 
chemical  action  are  what  we  call  instantaneone  (a  deacri' 
tiou  of  them  which  is  not,  however,  ftcientifically  aceura 
aa  may  be  perceived  when  ihe  matter  exploded  is  of 

cation,  nimot  proof  oxixl'*  thitL  lhi<  pHrticiiliir  kiml  nf  Ri';lcdilarchaii|;e  99 
h»re  sapposed  to  take  plsoo  in  nerve,  and  In  muvulv,  ix  ndorguDtc  to  produce 
the  (ilienoiuona  obnervcd  hj  I)ii  Bois-Re^iiiund.  U  r.  norc  fmmd  Ihiit  if  a 
copper- wirL>,  ooatM  with  aiDorphoiis  nntimony,  fnnnM  part  of  an  eJoctrio 
oirciiil.  tl  happened  that  whi*nt^rcr  thn  allotrvipic  chaiif;a  propafialed  alonff 
ttic antimony  <itopp<>ii,  the  ptlvano mater- CMxilo  wiu  ilcflnvU'*),  Now,  ninoe 
during  Ibe  [naintenunci-  of  a  muM^Iar  ciinlriu'tion,  nervp-pulM'S  arc  cxm- 
tinually  artiTinn  and  cea-injt.  ami  Uic  muscular  HbreedieviT  all  in  airtion 
tos»tlwr)  tuv  at  PYtirj  iti«Unt  •omt-  of  them  oont  nwringHnd  wmp  mliwine, 
it  follows  thai  tlipt\'  will  be  a  saoceralon  of  stoppages  of  JBomcric  chan|^ 
Consequeutly  tberc  will  be  a  malntftnjinc*  of  deflation  in  the  galvanoi 
ater  It  a  conlraclvd  tnuM:lr  fumui  pan  of  the  nloctric  circuit. 

[SincA  ttiin  nntL<  hax  bmn  in  ty|ti>.  I  haro  referred  to  the  lectui« 
llTflreil  by  M.  Dii  Itnls-IU'vnK'md  at  tbo  Uoyat  InKlitution  on  April 
18(W.  •■  Oh  M*  Ttmt  rtquind  fur  th»  ?>«»»"•  imioti  of  Voliiicti  imd  Sen' 
tnlion  through  the  JVerrr*,'"  (tir  tlic  purpuM  of  rerifylnp  one  of  the 
•talemenU  alMve  mmlu;  and  I  fiml  that  at  the  rEov  of  t)u5  ircturohe 
goes  a  long  way  towards  ubandoninp  \\\»  liypnilic^iA.  I'lion^h  he  Mrs.  **  ft 
would  tie  nuih,  m  ihc  matter  xtands,  entirely  to  di<>nii)H  the  notion  of 
electricity  bcinp  eoncerned:"  and  though  h^-  »i1cetohe>i  out  a  theory  of 
nerrp-ootnpoaitioD  aach  as  makos  it  concei»able  that  nn  electric  di»tarb* 
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■dcrable  bulk).  But  oxplosions  occur  only  in  tlioee  excep- 
liuiul  cases  where  the  elomenta  concerned  arc  either,  as  in 
toonating  compounds,  distnbuied  among  one  another 
Bolecularlj,  or,  as  in  gunpowder,  with  minute  intimacy. 
la  ordinary  cases,  where  sensible  masea  of  the  elcmnnts 
cODcemeU  arc  citcmal  to  one  another,  the  phemieal  actions, 
Emited  to  the  surface*  of  contact,  proceed  with  compani- 
tire  slowneas.  Xow  the  granular  protoplasm  eontainutl 
in  and  around  nerve- vesieles,  fumis,  with  its  permeating 
bqiudg  and  the  hlood  in  adjacent  capillaricfi,  a  maae  of 
which  the  components  are  hut  impcrfwtly  intrrfniiod;  and 
ttierrfore  a  chemical  change  cannot  \mM  tlirough  it  in- 
fltantlr.  Hence  between  the  reception  of  a  pulse  of  mole* 
eular  motion  hy  a  nerre^entre,  and  the  emission  of  a  gush 
td  molecular  mution,  or  discharge,  some  Uttle  time  must 

S  36^  If  a  nerrc-cefltre  that  receives  a  stimuhis  through 
IB  incoming  nerve,  undergoet}  a  chemical  change  and  sends 

Mc*  night  ir&TpI  along  ■  n«nrp  Kt  th«  ntwervnl  nU)  flMwin;  tliiit,  how 
«*«,  otttbe  prfttuitou)  aworoptioa  that  the  molevtilw  of  nei*ve-tnKt(«r 
ban  Bortb  and  mwUi  polos) ;  yw  ho  adnitls  that  wnob  evidnace  points 
MBtber  way.  Hu  mji  thtt  "  to  idoattfy  it  (Iho  noiroiiii  leenl)  with  the 
ekrtrie  raiTMiC  as  it  dKoIates  id  a.  t«lei^ph-wire  must  npprar  hnpflem, 
if  s  circuit,  such  u  would  l»c  nwwasnry  for  the  suppostii  ncrvt  cur- 
to  cirnilat«  in,  ware  UMlomicftllf  (ktnonstrfited.  Thus  to  the  oth»T 
il»  againvt  this  rltw  of  the  nerroui  tj^nl— that  tho  nviolaiiiw  of 
tlieDerFe-tiitKV  would  bu  far  toogml  f(>rnn)r  liNtterj:|o«en(l  an  Available 
(irmit  ihrouRh  them— that  the  physiological  iasalation  of  ihe  necr^-tubes 
tntm  nch  other  would  tw  impo^ible  to  ozplalD— tlut  Hit)  effect  of  ligature 
arof  oattinff  th«  n«rvf-and  canKinfritaends  tomMtapiin.  would  heequally 
ntarilHi  tn  tbi^v arpiment.o, iinan<iVRniM(>  as t hpy  are  In  themwlTes,  th** re- 
•Mrebea alcetchMt  Id  thi^  l^tiiro  havfaddfil  conY>t:>orAtive6TidMicc  of  the 
hi^aat  order.  What  we  hare  t(.>niiml  th«n«rrouNaj^nt,  if  weloolc  upooits 
ni;fSiDaU  velocity.  In  all  probability  Usoini-  iiiU;riia]iuolicin,|KThn|MereQ 
vaMdwmu)alehajie>%o(th0  fiiibttan«o  itself  containod  In  thi-uorw-tuboe. 
^■iillii't^aliiiili  thi  Till II  I  III  I  Hilling  Hilliii  i[inl  I  i'iiii|ii  liiiii  rin  linlhiriji 
Itan  any  point  where  Lhe^qtlilibrilltn  has  been  dirturbctl :  bcin^  eapable  of 
an  alnoatt  infinite  nutnber  ot  rariations  or  grmdatlons,  and  of  tct  peculiar  a 
cbanoter  aa  to  roquin-  the  animpaired  condition  of  the  nervous  stroctora."] 
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a  discharge  along  o\it-going  nerves,  it  tlicreupon  becoi 
\&S8  capable  of  eiiiitting  fsnvh  (litharges  in  n;»}H>ii!!e  tu  si 
stimuli.    The  quautity  of  inotuculur  mutiun  lix'ked  up  inj 
nerve-centre,  is  moasurcd   by  the  contained  quantity 
Hiuitablo  ncrve-iiiatter;  and  dwom position  of  that  part 
the    unstable    nerre-iuatter   wlduh    was   must    favoxiral: 
placed  for  being  aeted  on,  leaves  not  only  a  diniiiiii 
quftntity  but  a  quantity  that  is  Iom  favourably  placoil  ffl 
being  acted  on — leaves,  therefore,  a  decreased  teadiueea 
undergo  change  when  dii^turbed,  as  well  as  a  decret 
Btock  of  moluH-'ular  uiotiou  to  bo  liberated.    Consequentl 
other  thiugH  remaitiui/r  the  same,  every  excitation  of 
ner\-e-contrt'  reduces,  for  a  time,  its  impressibility  and 
energy. 

This  tcniporary  enfeeblement  of  a  nerve-centre,  wl 
caused  by  moderate  action,  is  ineontipicuous.  The  disini 
grated  mass  quickly  re*integrHte4  ilttelf  froiu  tliu  inaterii 
brought  by  the  blood.  But  if  the  stimulation  and  a 
6e()uent  diHcharge  are  violent,  or  if  HtiniiilatiouH  and 
charges  are  re|>efited  very  rapidly,  thou  n^pair  falEs  so  far 
arreor  of  wa«te  that  ]>arlial  or  entire  ineapaeity  of  th^ 
nerve-<*entre  rctsults.  All  its  unstable  substance  within 
ea«y  reach  of  in-coming  dinturbaucca  has  been  docornpowd; 
leaving  such  part  only  of  its  unstable  9ul.«atam-e  «s  is  most 
removed  from  disturbances,  and  can  be  affected  only  by 
exeeamve  onea.  A  well-kuuwu  ex[ieriment  on  the  vaao* 
motor  system  of  a  frog,  may  be  cited  in  illustration.  If  a 
frog's  foot  be  placed  under  a  microscope,  and  so  adjusted 
that  the  arteries  ramifying  through  the  tran8]»arent  mem- 
brane Iketween  tlie  tnciii  ar«i  brought  into  view,  then,  if  a 
powerful  irritant  be  applied  to  this  membrane,  the  first 
result  observed  is  that  those  arteries  are  violently  eonstricted 
— the  strong  impression  conveyed  to  the  vaao-motor  centres 
there  liberates  an  exce»ive  discharge  along  the  fibres 
supplying  thet%  arteries,  causing  spasmodic  contraetioos  of 
their  muscukr  coats.     The  second  result  is  that  these 
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dilate:  lositig  their  normal  contractility  they 
>e  dUteaded  with  blood,  and  the  part  ia,  as  we  say, 
liBngeeled.  That  thi»  is  dne  to  extreme  proetratjon  or  tern- 
parfth-aiii  of  the  vaeo-inoior  centre,  haa  been  dearly 
;  ^r  if  the  nerve-trunk  eontaininn;  the  Taao-niotor 
be  diaMcted  out  and  orfificiatly  irritated,  the  dilated 
instantly  tttntract.  How  a  ncr^'e-centre  may  be 
ited  by  a  rapid  sncoeanon  of  moderate  stimuli  and 
itutead  of  by  one  noleot  stimulu?  and  discharge, 
ffhown  by  the  familiar  effect  of  friction  on  the  human  skin. 
angle  moderate  nib  causes  only  a  elif^lit  reflex  action  on 
?K  and  leaves  the  vaso-motor  apparatus  ready  to 
afresh  with  nn  apfmrent  diminution  of  power.  But  a 
of  rtilw  is  followed  by  temporary  ronpeslion  of  the 
Tenfla:  il  »  some  little  time  before  the  vaso-motor  ecntre 
'  IS  Its  full  control  over  them.  And  if  the  «kiu  be 
jtinuou*ly  chafed,  the  excessive  waste  and  debility  of 
tke  radiy-motor  centre  entail  that  enduring  redness  called 
oogestion.  Those  parts  of  the  ntrvons  pyetem  con- 
in  muscular  action,  daily  illustrate  the  same  general 
ion.  Fatigue  is  a  state  in  which  the  ability  to  generate 
ion  has  liwn  greatly  dimint.<thed  hy  long-continued 
sis  of  motion;  and  every  tired  hor»e  shows,  by  the 
11  response  he  makes  to  a  cut  of  the  wbip^  that  a  more 
>lent  impulse  must  lie  propagated  to  the  ncrve-centree  to 
in*ie  the  ordinary  evolution  of  nervous  energy. 
Irregularities  in  the  manifetitation  of  this  truth,  are  due  to 
that  nntanglemeiit  of  the  ronditiims  which  was  indicated  at 
ctoee  of  the  last  chapter.  It  frngnontly  bappcna,  for 
that  after  performing  its  fimction  for  srime  time, 
a  nerve-centre  responds  to  the  demands  on  it  Ijetter  than  at 
firat — a  fact  apparently  at  variance  w-illi  llie  foregoing  con- 
elttsioru  But  this  eoncluaion  ftuppiniie^  all  the  circumstances 
ive  remained  the  same;  and  in  such  cases  they  have  not 
laincd  the  same.  There  has  been  an  exaltation  of  the 
t's  action,  or  a  local  incrfuso  in  the  quantity  of  blood,  <a 
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a  more  rapid  acralion  of  blood,  or  all  of  those.    When  eve 
appliance  which  furthers  the  (iisintc-grntion  and  re-int< 
tion  of  a  ncrve-ceutrc,  haa  bct-u  brotq;lit  iuto  full  play, 
waste  and  repair  go  on  faater;  and  there  result  grcatc 
impreaailiility  and  cnerpj'  than  when  the  prerioiiHly-imi 
centre  containc<l  but  little  bloo<l  laiif^iidly  circulating. 

§  37.  Were  Life  uniform  in  its  rate — wore  terrestrial  coi 
ditions  such  that  actionn  of  all  kinds  could  he  performed 
readily  at  one  time  as  at  another,  repair  and  waste  of  all 
gans,  ineludinp  nervous  organs,  would  have  to  keep  an  a| 
proxiniHli'ly*€veii  pace,  one  with  the  other.    But  ilie  altoi 
tion  of  day  und  nipht  entaila  an  alternation  of  prenter  and  Ii 
facility  for  actions;  and  there  han  rraulted  in  orf^niamei 
adapted  alternation  in  the  relatii-e  rate?  of  wfiste  and  repair? 
The  adajttaliou  is  manifestly  duo  to  survival  of  the  fittest. 
An  animal  «o  constituted  that  waste  and  re])air  were  balanced 
from  iimrnenl  to  luonii-nt  tliroiighout  tlio  twenty-four  hours, 
would,  other  things  equal,  he  overcome  by  an  enemy  or 
competitor  that  could  evolve  jfrcatcr  ener;^'  during  tho 
hours  when  light  facilitates  action,  at  the  expenw  of  hcii 
1«eB  energetic  during  the  hours  of  darkness  and  eoucealmeat 
Hence  there  has  ueco^sarily  established  itself  that  rhythmu 
variation  In  nervous  activity,  which  we  see  iu  sleep  ai 
waking.     Let  us  observe  how  tliesc  are  interprets  hie,  tl 
one  as  a  state  of  the  nervous  centres  in  which  waste  haa 
conflidcrnbly  in  excess  of  repair,  and  the  other  as  a  state  il 
which  repair  haa  made  up  for  previous  excess  of  wasto- 

Confining  ourselves  to  periions  whoso  functional  rhytl 
have  not  been  deranged  by  undue  excitements,  we  see  tbf 
after  some  sixteen  or  eighteen  hours  of  suBtatricd  impres 
bility  and  energy,  there  is  a  diminished  readint'3B  to  respond 
to  atimnii  that  fall  on  the  eyes,  ears,  and  surface  of  the  body 
at  large;  and  presently  this  becomes  so  pronounced  that 
loud  sovmda  and  the  irritations  produced  by  strainer!  atti- 
ttides,  fail  to  evoke  movemeuta.    "When  great  ejcertion  haa 
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been  gone  through,  or  wheu  previous  intervals  of  sleep 
hare  been  omitted,  the  Uecrease  of  iiripres»il>ility  is  aiich 
that  tickling  tbe  nostrils  or  pincbiog  the  skin  does  notbing 
more  than  cause,  perho[>s,  a  reflex  starL  This  ehange,  8o 
marked  and  often  }?*>  rapidly  cstablisljed,  seeiuH  greater  than 
the  alleged  cause  ean  produce;  but  it  ie  fully  accounted  for 
when  wo  include  an  indirect  effect  of  tbiAoaii>ie.  The  wasto 
of  the  ner\'OH'entrea  having  Ivccoine  such  that  the  stimuli 
received  from  the  external  world  no  longer  suffice  to  call 
forth  from  them  adequate  discharges,  there  resulta  a  di- 
miuished  impulse  to  those  internal  organs  which  8ul)Ber\'e 
nervous  activity,  including,  more  especiidly,  the  heart. 
ConaeqnentJy  the  ner^'e-centres,  alre-ady  working  feebly, 
•naiipplifwl  wilh  less  blood  and  begin  to  work  more  feebly — 
respond  still  less  to  imprewdouii,  and  diiteharge  still  le&a  to 
the  heart.  And  so  the  two  act  and  re-act  until  there  is 
T>      '     '  MiisHtateof  profound  uniiupressibility and  inactivity. 

•  n  this  slate  and  the  waking  state,  the  essential 
diAtinetion  ia  a  great  reduction  of  waate.  Certainly  in  some 
r,-  <-cniro.<i  and  prnhahly  in  all,  waste  does  not  abso- 

li  ■  .i*e:   there  continue  those  emissions  of  force  which 

koep  up  tlie  vitol  proceK8c«;  and  it  ta,  1  think,  nnlikely  that 
there  is  ever  an  entire  stoppage  of  tho!$e  changes  which  take 
plarr  in  the  highest  centree.  But  the  rate  of  waste  falls  so 
loMT  that  the  rate  of  re|>air  exceeds  lU  It  is  not  that  during 
the  period  of  activity  waste  goes  on  without  repair,  while 
during  the  period  of  inaetinty  repair  goes  on  without  waste; 
ior  the  two  flhvii^'s  go  on  together.  Very  posribly — probably 
eri.>n — repair  i»  as  rapid  during  the  day  as  during  the  night: 
jx-Hiajis  even  m<.>ru  rapid:  for  the  blood  is  on  the  average 
HiduT  and  circulates  fnMcr.    But  during  the  day  the  loss  is 

han  the  gain,  whereas  during  the  night  the  gain  is 
by  s«»pc*p|y  any  loss.  Uenee  reanliii  aeeuniula- 
is  a  restoration  of  the  nerre-tissne  to  its  state  of 


arse  of  some  hours  this  restoration  begins  to 
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show  itfl  pfferti  in  rrtiiminp  imprcaaibility.  Wliilc 
elcepineea  we  w^o  a  decreaeing  reAtlinees  to  respond  to 
temal  stimuli,  tJie  approach  to  a  uaViiig  etate  is  charact 
izcd  by  an  incrpasing  reailitieas  to  rtvjMjm]  to  external  ittliuul 
Thpoiiphoiit  lli«  jHrriod  of  qiiiewfnce  tli«  nfferent  ncrv* 
mnain  fiiiUjwt  to  incidi'nt  forccw.  Thf  prflwure  of  the  iKidy 
on  the  bed  affwlfl  wmie  of  thcin.  and  otliprs  aro  aiTwtod  by 
the  touch  of  the  l»ed-clothes;  degroee  of  heat  a  little  above 
or  below  the  average,  act  on  others;  and  yet  others  receive_ 
sonorous  vibratioiig  eonstantly  occurring.  But  whoroi 
sleep  resultB  because  the  centres  worn  by  action  bocot 
leas  and  Iraa  senaitive  to  theeo  tttiniuli,  waking  rcanll 
because  tho  venlrva  ri![taint]  during  real  become  more 
more  sensitive  to  them.  The  Rtraitis  of  niiiBclra  and  l\f 
menU(  which  during  the  iir«t  part  of  the  night  fail  to  caus 
rhangTR  of  attittido,  cause  siirh  changea  towards  morn- 
ing. The  amount  of  light  thaf  Iravonws  the  eye-lid**  pre- 
aently  sufficea  to  call  forth  niovomentf*.  Snnie  slight  nois* 
which,  honni  before,  u'ould  have  had  no  effect. now  produces 
a  start.  Even  in  the  ahwcnce  of  external  fltimuli  (winch, 
however,  can  never  be  alisent)  there  are  ilie  stimuli  from  the 
viacera,  and  especially  fmm  the  alimentary  canal:  an  empty 
stomach  eventually  sends  to  the  ecrebrn-<ipinfll  »^-stem 
enough  disturhnnce  to  end  the  quiescent  atate.  The  longer 
repair  goes  on  nnoppnscd  by  appreciable  waate,  the  greater 
must  berome  the  instability  of  the  nen'o-centres,  and  the 
greater  their  readiness  to  act;  so  that  tlifro  muHt  at  h*npth 
come  a  time  when  the  slightest  im|»nssionB  will  produce 
motions.  Such  impressiona,  however  alight,  are  necessary 
antecedents.  The  re-intograte<i  norve-centreti  do  not  rcsnmo 
their  activity  nntil  an  impnlae  arriving  from  the  iH-riphery 
overthrows  Bome  of  their  moleculeo.  Evidence  of  this  ta 
fiimUhed  ro  most  every  morning.  On  awakening  from 
rcfrcjJiing  ftleep,  there  commonly  occurs  an  involuntary 
stretching  of  the  muscles  of  the  whole  body;  showing  an 
immense  undirected  motor  discharge.    But  this  is  not  the, 
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initial  fact.  No  one  awakes  to  find  himaelf  then  and  thi^ro 
stretching;  which  might  happen  were  the  dinehai^e  spon- 
tui«ou».  It  comes  aft«r  those  stronger  disturbances  that 
•re  propagated  to  the  centres,  ns  soon  as  some  sJigbt  distiir> 
haoce  has  led  to  the  slight  movenieutti  that  accompany 
waking.  A  (rifling  sound  causes  opening  of  the  eves  and 
a  turn  of  the  head.  Tlieren}Mm  follow  vivid  iinpresraons 
thiongh  the  eyes,  tlirongh  the  t^kin  thai  nihf^  against  the 
bed-vlothes,  and  through  the  mnscles  that  set  up  the 
tnovementa.  And  a  relatively-largo  aggregate  of  atimuli 
bring  sent  from  the  periphery,  there  results  this  relatively- 
ki^  gush  of  motor  excitement. 

i  On  pnrsuing  the  ai^iment  wo  may  imderetand  why  the 
entrrgies  e<>ntiniie  to  rise  for  some  time  after  waking. 
We  saw  that  when  once  Bleepineas  has  commenced,  it 
inereaaea  beeanso  in  proportion  as  the  nervons  centres  fail 
in  their  di.echargeg,  the  heart,  lolling  part  of  its  stimulus, 
)>egin:4  to  flag,  and  that  the  flagging  of  the  heart  leads  to  a 
gR-ater  inertneas  of  the  nerve-centres,  which  re-acts  as 
before.  Conversely,  it  will  here  be  manifcfit  that  when  the 
nerve-centres,  re|>aired  by  sleep,  liei*<nne  again  ready  for 
discharging  with  iingour,  there  lake  place  an  action  and  re- 
action which  have  the  opposite  effect.  The  pulsations  on 
■waking  are  comparatively  feeble.  As  soon  as  etinnili  begin 
to  be  received  through  the  sensory  organs,  and  the  dischai^es 
of  the  uerve-centree  are  renewed,  the  heart  eomes  in  for  ita 
.-hare  of  these  and  acts  more  vignronsly.  My  sn  doing  it  sup- 
plies the  nerve-ccntre«  with  more  blnod  in  quicker  gushes. 
A  greater  nervous  dist^harge  is  thereby  made  pofwible,  which 
RgaiD,  among  other  results,  exalts  the  heart's  action.  And 
M  the  mutual  aid  goes  on:  the  greatest  nervous  vigour 
l<eing  reached  when  the  vascular  activity  has  been  still 
further  raiiiod  by  a  meal,  and  the  blood  has  been  enriched 
,  bj  the  alisorbcd  materials. 

38.  As  implied  by  much  that  has  gone  before,  and  as 
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Bememberin;  thkt  tmry  inetuit  Um  distiirbukc*  thus 
tkrougbout  all  pmmagts  of  the  ii«rri>05  sv^em  is 
Dot  aolitaiTTf  bat  that  thoc  are  manT  such  difturtianoeBg  bera ' 
awatg  irota  prevure  there  from  touch,  in  ibb  plmee  ynh- 
inoed  bj  soonil  and  in  that  by  Hght,  at  onr  pan  hr  mns- 
mlar  Btrain  and  at  another  by  heat  or  coM;  it  will  bo 
naniiest  that,  li«side»  tht  fen-  Jimact,  wares  of  nnrow 
change  vvrldng  tbcir  di«tiiH>t  e£Fct*t.s  <  hen*  are  multimdizioai 
indirtiikct  wav«tt,  secoDdarr  aad  tertiarr,  trareUiog  in  all 
ifireetioBS  worldiig  their  indistinct  effects. 

§  3fi.  Since  such  reflected  and  re-rcflcctecJ  disturbances 
rrerrwhere  act  as  stimuli,  wo  raiL-^t  rojmnl  the  entire 
Dvrrous  s>'8lem  as  at  all  times  discharging  itself.  The 
UHtable  molecules  of  its  centres^  exposed  to  this  ccinfuaed 
RTcrboiation,  are  liable  to  be  decoinpost-d  wlierever  a 
oooonrrcnce  of  Buiali  wares  makes  the  loi-al  agitation  con- 
■derablc;  and  tlu*  iiHilerular  iniilioa  thereupon  di&cngaged, 
tdds  lo  the  eentnfugut  gtisli  perpetually  gt>tng  oq.  Kiglitly 
tn  conocive  nervous  action  then,  we  must  think  of  the  con- 
ipicuoiifl  emissions  of  force  from  parts  of  the  nervous 
vjvlem  that  are  strongly  disturbed,  as  staudiug  out  from 
I  raguo  l>ack-grounii  of  iuconspiciious  emissions  from  the 
vholc  nerruiis  system,  which  is  stigiitly  disturbed. 
^B  To  this  general  nervous  disturbance  witl)  its  consequent 
^■jeoeral  dischai^,  is  probably  due  a  certain  general  action 
Bvf  the  motor  organs.  Xo  muscles  are  over  in  a  utate  of 
ahaohite  rest.  What  we  distinguish  as  muscular  motion 
»  prrJuccd  by  the  greater  contraction  of  eonie  muscles  than 
nf  others.  The  others,  however,  are  all  slightly  cuntractod; 
and  would  severally  produce  motion  were  they  not  balanced 
or  out-balani'i^l  by  their  antagonist  muscles.  This  per- 
vading activity  of  the  niusch^  is  cnlIo<l  their  tonic  state. 
And  while  we  regard  jwrtJcular  contractions  as  the  results 
of  particular  nervous  dischargoa,  we  have  good  reasons  for 
concluding  that  thia  miiversal  contraction  u  the  result 


u 


THB  DATA  OP  rSYCnOIXMJT. 


of  the  unirerBal  norvoiig  discharge.     Here  arc  a  few  ol 


theiri. 


8l(Wp,  afl  aixive  rxplflincd,  irniiltes  riinii- 


nished  nervona  difii'lmrne,  spHcial  nnd  pcncral.     A  dimi- 
nution of  the  general  dischnrgo  ought,  then,  to  bo  shown 
in  a  dccroanc  of  the  tonic  contraction.     It  is  ao  shown. 
Falling   aslocp   is   aeooinpflnii»(i    hy   nuisoiilar   rol«xation:ij 
though  previously   the  attitiule  was  such   that  no  effor 
seemed    re»niiHite    to    umintain    it;    i,-ot    lliut    there    wt 
eome  muscular  Htruiti,  and  that  it  has  Buddenljh'   becot 
less,   is   proved    by   the   sliding   down   of  a    limb,   or   oi 
(he  head,  to  a  more  stable  |xwilion.  Certniti  di* 

orden,  as  palay,  yield  further  proof.  The  flexors  anc 
extondore  wliich,  when  duly  eontracted,  serve  by  thoif^ 
bfl.l«nced  antagonisin  lo  liold  a  limb  steady,  cease  to  do  this  j 
when  the  general  nervous  discharge  is  not  great  enough  tOi^| 
keep  Iheni  and  all  otlior  irjuwlps  brac*d  np:  in  default  of" 
sufficient  stituulua  for  both,  now  one  set  and  now  llie  other^j 
fails  lo  put  the  duo  clicck  on  ita  opponent.  That  sucl^H 
shaltingB  are  m>  caused,  we  see  clearly  in  pcrsonn  drhilitated  ^* 
by  over-stimulation;  for  in  them  thia  svinptoni  may  be^J 
temporarily  mitigated,  or  alni(»)t  cured,  by  tcnii>orarily  in<^| 
creasing  the  general  nervous  diftcharge.  The  drunkard  who 
early  in  the  day  cannot  lift  bis  gtaiu  wilhout  spilling  the 
contents,  is  able  to  do  thin  after  hid  brain  has  been  excited 
by  the  uanal  dosea  of  nleoh^d. 

Of  conrse  it  is  not  the  musics  alone  on  which  this  eon 
tinuoiis  centrifugal  guah  is  expended.    Through  the  inter- 
me<liation  of  nen'es  connecting  the  corebro-npinal  syste 
with  the  symputhetic  system,  the  viscern  receive  their  sh 
of  it.     Hence  the  overilow  of  nervous  (mergy  which,  withou 
apecia]  scdiciralinns,  diffiiwM  itaelf  ihrougliont  the  m' 
atrurttires.  p'ving  elasticity  to  the  step,  and  producing  the 
concave  Wud  of  the  bark,  the  nponod-out  shoulders,  the 
raiserl  head,  &<:.,  has,  for  its  stmultaneouE  results,  an  accel 
crated  circulation,  an  invigorated  digestion,  and  an  exalta- 
tion of  the  vital  proeeaees  at  tai:ge. 
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%  40.  Brieflv  revieweJ  from  a  soniewliat  difftrent  stand- 
point, ifae  folluwing  are  tW  leading  facte  which  it  coDUonis 
ns  to  reueniber. 

Xer\'oiis  fetimulationa  and  discharges  cunsist  of  waves  of 
molecular  chaiige,  that  chase  one  another  roi>idIy  through 
nerve-fibrea.  The  stimulus  or  discharge  formed  of  such 
wavea,  ariAOs  at  artnic  place  whore  untfitable  ufrve-uubatance 
has  been  di)<iurlK->];  and  i»  tlie  same  no  matter  what  a^ut 
nnaeJ  the  disturbance.  The  succea^ve  waves  severally 
travcd  with  a  veKK'it^v  whii-h,  though  considcrahle  compared 
nith  ur^liiiar_v  sensible  iiiutioiis^  i».  extremely  >dow  compared 
with  other  kinds  of  tranamittcil  moh>cular  nioti<iiia  And 
each  s<?t  of  waves,  while  itself  caused  by  ihe  decomposition 
of  unstable  nerve-matter,  is  a  means  of  dcTomposing  other 
unstable  nerve-matter:  so  generating  further  and  often 
stfQiiger  sets  of  waves,  which  similarly  chase  one  another 
into  nuuiy  and  distant  parts  of  tbo  nervous  system. 

There  is  a  triple  rhythm  in  these  nervous  stiiimlatiuns 
ind  diachAi^gea — each  form  of  rliythm  being  due  to  the 
gmtcr  or  leas  incapacity  for  action  which  an  action  produces. 
"We  have  seen  that  every  wave  of  isomeric  transformation 
{ttBBing  along  a  uer\'e-fibre,  entails  on  it  a  momentary  tmHt- 
oess  to  convey  another  wave;  and  that  it  recovers  its  fitness 
only  when  its  toet  uiolei-ular  motion  lias  been  replaced  and  its 
tiDstable  stntc  thus  restored.  We  have  alra  seen  that  any 
portion  of  grey  matter  in  a  nervo-eentrc,  which  having  been 
disturbed  and  jjartially  decomiMMwd  has  euntled  a  shwk  of 
molecular  change,  in  proportionately  incapacitated ;  and  that 
it  recovers  its  original  ability  only  as  fast  as  it  re-integratna 
itself  from  (lie  materials  brought  by  the  blood.  And  then 
there  comes  the  further  rhythm  constituted  by  the  altema- 
tiona  of  sleep  and  waking— a  rhytlim  having  the  same  ori- 
gin as  the  la.'it,  and  Iteing  supplementary  lo  it. 

The  remaining  fnith  which  wo  have  contemplated  is  that 
each  special  aiimiilation  and  the  special  dischai^  pro<Iured 
by  it,  do  not  K^ether  form  the  whole  of  every  nervous  act; 
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but  tiiat  tberc  is  nlways  au  iiccom})aTi\*)i)g  general  etunul 
tioii  Hnd  pciipral  (iifwliargp.  Kvi-rv  jwrt  of  the  norvoufl 
syRtein  b  every  instant  traverseJ  by  waves  of  niole- 
ctilar  change — hero  strong  ami  here  feeble.  There  is  a 
univei'sal  reverI>eration  of  secondary  wavoa  indneed  by 
the  Btrotiger  primary  waves,  now  arising  in  this  plat-e  and 
HOW  in  that;  and  each  uervoua  act  thus  hclpe  to  excile  the 
generul  vital  proi-esses  while  it  achieves  souie  jmrtieiilar 
vital  proeem.  Tho  recognition  of  tliis  fact  di«:lo8e»  a  muuh 
elnser  kinship  berween  the  functions  of  tke  nervotis  eyst-oni 
and  the  orgjuiic  fuiictlotia  at  krge,  than  apfwars  on  the  sur- 
face. Tbotigh  untikc  the  pulses  of  (he  blood  in  many 
respects,  these  pulses  of  inoltx-ular  motion  arc*  like  them 
in  being  periietually  generated  and  diffused  tbnmghout  the 
body;  and  they  are  bIIbo  like  tbcm  in  thia,  that  the  ieu- 
(ri]>etal  waves  arp  eomiiarativcly  fwble  while  the  centrifugal 
wavt'S  are  cuiriparatively  strong.  Tu  which  analugiei;  must 
be  added  the  no  leas  striking  one,  thai  the  performanee  of 
its  office  by  every  part  of  the  body,  down  even  to  the  small- 
est, just  ns  much  depends  on  the  local  giisbes  of  ncrvoua 
energy-  as  it  depends  on  the  local  guahea  of  blood. 


» 
I 


§  41.  TTirotigliout  tlio  foregcoinp  chaptore  n«T6ii5  ph(*no» 
meaa  liavc  Un^ii  friniiulatetl  iu  tornut  of  Matter  ami  MMtiim. 
If  frDtn  time  U>  tinif*  the  phniM's  used  have  tacitly  referred 
to  nnntber  Dspect  nf  nen'oiis  plieiioniend,  tlie  tacit  peferenpea 
have  forme<3  no  parts  of  the  pm|>osirionR  set  down ;  hut  have 

*T1ii«  new  wnrd  will  pnwibl^  1m)  condotnnpd  lu  nnt  lt<^ilimAtely  com* 
ponndeiL  The  obj*ction  thai  Ihp  mot  from  which  its  prefix  in  derivwl,  i» 
ihuni  of  it«  fair  proportious.  ndniEts,  I  niu  told,  uf  ■  ralisfu-lory  answor: 
from  the  pmxinuite  root.  «pp<?al  in«y  In  miulo  to  tha  oriRtnnl  rnnU  which. 
Mlnwinp  the  Greek  meltiml  nf  fonninie  tl(^rirAtl7c«,  vouU)  frlmit  of  tho 
mjtiirMl  modification,  titil  to  lh«  criticism  thut  the  word  involves  llte 
io^cioU  inounsUlcincv  iif  niiilinft  n  rerit  with  h  iioiiii.  tlu-ntis  iin  mich  Kiidl* 
citiit  Answer.  Xuri'rlhelw*.  I  ilolilionitrty  Milopt  ^4i»lho-f>hi/Mittf»ty  Id  pre- 
fcpeuM  to  Um  more  ««mbrckus  Mid  vw^oyihono^'i  ^^K^llten-phyi^oivg^/,  \ 
profnailTelatociMionbj  which  thfuriifinaUy-ilintinot  andnum^nttts  |«rls 
of  compound  words  beornne  fuMd  to^tbor.  bliimd.  luid  M>nK-ot  them  lost, 
bone  of  theemential  procemnin  the  derdnptniMU  of  l&ngiio^.  If  iiiak- 
kiad  tuul-nfraiive^I  from  Ihe  DbhUrHtinn  nnd  di'^flgiiremmt  of  root-.t,  itnd 
jiut«ofrooU.hu)fniA^  would  havD  rontino«d  wholly  ioftdequaie  for  all  but 
iu  MDplcat  fUDCtionac  Omittinfr  tbow  forinHc)  by  o(bi)ii)al<i|ia>ia,  tha  bwt 
words  an  thoM  frr>i»  which  lnni;'«whMwomnwiiyiiI],ornpitrIy  all.  ImcGS 
of  Ihvfr  ori^n.  W«  may  il«  wit,  therefoiv,  befnn  with  ahbr(>vtai«d  and 
nodUled  words  wh^-n  wo  hnve  to  roln  rhi-m ;  inMcad  of  Imrinic  tjmr.  to 
brine  About  the  needful  ^hortcnine  and  :<hapinp.  Those  who,  dealing  with 
wnnlj  as  counicm.  »oe  Lhat  thi-lr  oonvrnwinMi  m  countvrB  \f  the  chief  con- 
fiideration,  will  probably  «>incido  in  thif  W«w:  thouf^h  1  nippow  it  will 
be  wboUj  diaapprored  by  thoae  who  regard  word*  not  m»  ooutitcn  but  aa 
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been  due  to  tuck  of  fit  words — wunU  £r«t>  from  unfit  asaocia- 
tiooL  As  already  said,  tbc  nen'oiis  system  can  be  kDuwn 
only  as  a  structure  thot  undergoes  and  iniliatea  eitlier  visi- 
ble changes,  or  changes  that  are  repri-scn table  in  tc!rms 
furnished  by  the  visible  world.  And  thus  far  we  have 
liutited  ourselvea  to  generalizing  the  phenomena  which  it 
thus  presentis  to  us  objectively.  ■ 

Kow,  however,  we  turn  to  a  totally-distinct  aspect  of  our^| 
fluhjwt.  Tliere  Iic»  iK'fore  ua  a  class  of  fart«  alieolutely  ^* 
without  any  iierceptibie  or  wmctivable  couiuiunity  of  nature 
with  ilie  facta  that  have  occupied  ua.  The  tnitha  here  to 
set  down  are  trutha  of  which  the  very  olcinents  are  unltnown 
to  physical  fK'ience.  Objective  obeerration  and  analysis  fail 
us;  and  subjective  observation  and  aualyais  muat  8uppL&-] 
meut  then). 

In  otbiT  words,  wc  liave  to  tpeat  of  nervous  phenomena 
OS  phenomena  of  consciotuincaK.     The  ehangos  which,  re- 
garded as  modes  of  the  iViw-Aj",  have  been  expressed  in 
temw  of  motion,  have  now,  regarded  as  modes  of  the  .^0, 
to  be  expressed  in  tenia  of  feeling.    Uaving  contemplated 
theee  cLangea  on  their  outsidefi,  we  have  to  contemplatsj 
them  from  their  iiiades.    To  speak  with  exactness,  indeed,  [ 
it  cannot  be  said  that  ice  have  so  to  contemplute  these 
cluuigu»;  for  this  exprejtsion  implies  that  these  changes  can 
hii  simnltancously  seen  by  more  iliati  one,  which  is  not 
true.    IIigf>roiisly  Umiting  the  proposition  to  that  which  is 
alone  possible,  it  amount*  to  this: — 1  have  lo  describe  the 
laws  uf  relutiuu  between  tliu  elites  of  feeling  occurring  in 
my  uwn  coDsciousness,  and  the  physical  affections  of  that      i 
nervous  system  which  I  conchide  f  posseflH:  and  the  rrader^^ 
liiiii  to  obtftervr  whether  in  hirns=*;lf  there  exiat  parallel  rela-  ^* 
titins  heiwren  such  known  atales  of  conaciousncss  and  sucti^j 
supposed  norvouB  aflFcctions.  ^^ 

Tlii*  will  perhaps  bo  thought  a  needlewly  roundabout,  if  ^^ 
not  a  sceptical,  statement;  but  it  is  in  fact  not  roundabout 
enough.    It  docs  not  bring  sufBciently  into  new  f 
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witely-mferentiii]  character  of  tho  belief  that  feeling  nud 
MT\'Dti8  ttctiiiii  are  convJated.  Bofore  prucHfding  on  tliia 
[*lic-f,  let  us  observe  how  indirect  is  the  imtli  which  leads  to 
— 1.  Each  individual  13  nbsohitely  iueflpnblc  of  knowing 
r  feelings  but  his  own.  Thot  thet^  exist  other  eeiisatious 
d  eniotioDB»  ie  a  concluaiou  inipt,>*i]ig,  in  the  first  phice, 
ft  reasontugs  through  wbich  he  idi-iitifie^  cerlaiu  objects 
»  bodies  of  like  nuturo  with  bii>  own  b<Mly;  and  implying, 
in  the  second  place,  the  further  renaonings  whieb  eonvines 
him  tltat  alon^  with  the  external  action;'  of  lliedo  Itodit^ 
there  go  internal  states  of  cun9(>iouBuc(w  like  those  accom- 
{wnying  such  external  aetions  of  his  own  body.  3.  This 
coacluEioii  that  there  exist  being's  like  himself,  and  that 
ndes'  like  conditions  they  experience  like  feelings^  even 
iDppoeiBg  it  entirely  true  (and  it  is  not  entirely  true,  for 
many  factt  unite  to  prove  thut  under  like  conditions  b«tb 
the  <]oantitirs  and  the  qualities  of  sensations  and  emotions 
in  different  individuals  differ  conwderably),  by  no  means 
implies  that  what  he  knows  under  its  eubjeotive  aspect 
u  feeling,  is,  under  its  objective  aspect,  nervous  action. 
Tlic  average  obsen'er  has  no  direct  evidence  that  these 
other  like  beings  have  nervous  systems,  any  more  than  tlint 
has  himself  a  nervous  system:  and  he  has  no  direct 
ienre  in  the  one  case  any  more  than  in  the  otlier,  that 
•na  oxcitationft  are  the  caiLies  of  feelings.  Evperi- 
ital  physiolopsta  and  pmthologists  only  have  proofs;  and 
even  iheir  proofs  ar«  mostly  indirect.  The  experiments 
irhich  yield  them  are  usually  made  on  beings  of  another  and 
mnrh  inferior  order.  The  contractions  of  mnaeles  and 
•ries,  eansed  by  irritating  nerve-tninks  in  frogs,  the 
mlsive  movements,  and  sometimes  the  sounds,  made  by 
liirlft  and  mammalB  whose  nerve-centres  are  variously  in- 
jured— these  are  the  phenomena  from  which  it  is  inferred 
that  the  human  nen'ous  system  is  the  seat  of  the  himian  feel- 
ings, and  that  these  feelings  arc  the  eorrclativos  of  ita  ex- 
dtations:  the  only  important  verifications  of  the  inference 
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l>oing  those  oblainetl  (turtng  surgical  operatioua  where  ner 
trunks  are  cut  through,  and  thoso  fiirnishwl  hyp^t  nwrt' 
examinations  of  inorl>i<]  nervons  structiirwi  in  the  bodies 
tliOBC  who  when  alive  Jisplavecl  ahnurnial  exeoBsun  or  dffi 
of  feeling,  'i.  And  then,  liavitig  leuriit  at  H^vond  hand, 
through  thf  ruriiotoly-inferenlial  irittTpn-tation  of  verbal 
signs,  that  in  now  one  and  now  Bnother  of  ilii;  Iwidies  ho 
rcengiiizes  an  like  his  own  there  has  lienn  fcnind  a  nprvoiis 
Bj-stem,  and  that  the  stinudations  of  this  prtMlut-e  those  mnni- 
featations  whieli  in  hiinaelf  ncroinpany  feelings,  the  reader 
imaginos  a  nervous  systera  <>ontained  in  his  own  body,  and 
eonehides  tliot  his  sonftations  and  emotions  are  due  fo  the  dia- 
turhances  whieh  the  outer  world  sotj*  up  at  ilH  [Hiripliery,  jind 
orouHBB  by  indiruirt  proeesnes  in  ila.centres.  Sueh,  stated  as 
briefly  as  possible,  is  the  long  and  involved  aeries  of  stops 
by  whieh  alone  the  eonncction  between  ner\'o«s  action  an 
feeling  ran  be  established. 

Xevertbeless,  the  eWdence  of  this  connection  Is  bo  la 
in  amonut,  presents  sneh  a  eongrtiity  under  so  great 
variety  of  cinTiiiiistanres,  and  is  so  continually  eonfimied  by 
the  correet  anlieipation?  to  wliieh  it  leads,  that  we  can 
entertain  nothing  more  than  a  theoretical  doubt  of  its  truth. 
Here  accepting  the  belief,  alike  [Kipular  and  scientific,  that 
all  the  bumau  beings  known  objectively  have  feeling*  like 
thoae  whieh  each  knows  subjectively;  and  accepting  also 
the  belief,  originating  with  science  but  now  diffiLsed  through 
the  general  mind,  that  feelings  arc  the  coneomitanta  of 
nervous  changes;  we  will  proceed  to  consider  tlie  relation 
Iietween  feelings  and  nervoua  changes  under  its  leadiUj 
aspects. 


RpS 

I 


M 


§  42.  And  first  IrI  ns  obeer^-e  that  tlie  cireumetanceB 
conducive  to  the  one  are  identical  with  the  circumstances 
conducive  to  the  other.  The  conditions  which  we  before 
found  e«6entja]  to  the  production  of  nen-mis  action,  we  shall 
now  find  essential  to  tlie  production  of  feeling.  We  may  pass 
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the  eridences  briefly,  as  being  many  of  tliem  the  inner 
of  pbenoiui'na  already  r^lwerved  unitcr  their  outer 
■epects. 

That  without,  cnntiniiity  of  nerve-fibre  bct\veen  periphery 
j^tnd  M-ncrfe,  a  difltnrbanec  at  the  one  eAiL<tc!)  no  feeling  at  the 
^ptber,  is  proved  to  ever^-  one  who  has  cut  himself  deeply; 
^Bor  a  long  tliue  the  part  that  has  had  It^  nurvous  com* 
^maniration  destroyed,  reuiaiiis  uiiuib.  This  experieuoCr 
usaally  very  limited  in  eaeb  person,  is  lionic  ont  by  the 
Matiiuony  of  those  Reriomly  injured;  ami  enipei'ially  by  the 
itestimony  of  tlioee  whose  densations  over  large  parts  of 
bodies  have  oea8ed»  and  who,  after  death,  are  found 
to  bare  leaiona  in  tLe  couduetiug  tttructurea  of  the  nervous 
centres- 

Tbe  hindrance  or  prevention  of  feeling  by  preeHure,  is 
illustrated  by  tbe  numbnets  of  a  limb  so  placed  that  its 
whole  weight,  and  perhaps  the  weight  of  another  limb 
Irinj?  over  it,  eomefl  on  the  edge  say  of  a  table;  so  that 
peat  stress  is  borne  by  some  portion  of  the  chief  norve- 
trunk.  Loeal  an£»tbe«ia  thiw  caused  in  strong  persona^ 
is  caused  still  more  readily  in  feeble  persons;  who,  on. 
•waking,  not  unfreqnently  find  complete  insensibility  of  the 
parts  that  have  been  preiweil  against  the  bed  (hiring  sleep, 
L  Ability  to  feel  depends  on  the  maiulenanee  of  a  certain 
Htem)>erature.  Thui  alM  is  a  general  truth  of  which  some 
~  proof  is  furnished  to  every  individual  by  bw  own  experience 
— or,  at  any  rale,  to  every  individual  inhabiting  a  climate 
where  the  winter's  froet  »utB(Ht)  greatly  to  chill  the  ex- 
tremities, lilvidence  much  stronger  but  indirect,  is  given 
him  by  thoee  who  have  undergone  siTrgiejil  operations  in 
ports  deprived  of  feeling  by  freezing  mixtures  or  by  ether- 
sprav.  Lobs  u(  bK-al  senaibility  from  local  cold,  ordinarily 
not  very  manifest  unless  the  cold  is  great,  becomes  manifest 
when  the  cold  is  slight  if  the  circumstances  supply  a  delicate 
test.  This  is  interet^tiugly  shown  among  compositors.  The 
dr  of  a  printing-office  has  to  be  kept  very  warm,  even  at 


the  expense  of  unbcultiiy  closenetie;  otherwise  the  fingers 
of  the  compoeiton  ccoae  to  lay  hold  of,  and  uutnipuUle, 
the  types  with  the  requisite  nicety  and  speed.  M 

Fow  pcreoua  have  immediate  experience  of  the  fact  that^ 
defect  of  l)h>od  in  a  part  cdiuea  defective  oeusibility  (if  tliat 
|uirt;    but  all  jwrsous  have  immediate  expcriL'nce  of  the 
loeal  exaltation  of  sensibility  that  aecompauies  local  cxeoH 
of  blood.      The  indamed  neighbourhood  of  a  wound,  or 
even  the  surface  of  a  pimple,  ^Hclds  to  consciunsneee  when 
touched,  au  amount  of  feeling  far  greater  than  La  yielded  by 
a  part  of  the  skin  supplied  with  the  ordinary  amount  of 
blood.    Special  orgatia  of  touch  show  us  well  the  increased 
Hcnsitivenem  thus  caused.     Wlien  otie  of  ihoee  sacs  con- 
taining ttie  bulba  of  the  small  hairs  scattered  over  the  skin^ 
is  congested,  the  rubbing  of  the  clothes  against  the  hair 
growing  from  it,  especially  if  it  has  been  broken  short,  pro- 
duces an  unbearable  smart.     Among  evidences  yielded  by 
the  other  senses,  a  familiar  one  is  the  inlolcronce  of  light 
that  goes  along  with  infliimmation  of  the  eyes.    And  there 
is  an  unfamiliar  one  particularly  worth  noting,  Ijecauso 
it  exhibits  the  effect  due  to  increased  quantity  of  WoimI 
apart  from  increafwd  temperature.     The  observation  mav 
be  made  when  taking  a  hot  lath.    Let  the  water  be  almre 
blood-heat — eay  100°  Fh.  After  remaining  quiet  for  a  time 
WHtil  equally  hoati^H  all  over,  stand  np  and  rub  one  por- 
tion of  the  body  with  a  flesh-bnish  until  it  is  red.    Pause 
ft  few  moments,  and  lie  down  again  in  the  water.     It  will 
then  be  pereeive<l  that  to  the  reddened  part  the  water  seems 
much  hotter  tlian  it  does  to  any  other  part* 

That  degree  of  feeling  is  affecttnl  by  quality  of  blood  aa 
well  a«  by  quantity,  is  a  truth  not  eaaly  discerned  within  the 

•  Thb  (Mst  rfctlHtt  prrw.r  tf  tli«r»  nwds  nnj.  (bat  the  hmtu  whteh 
" "  eUtf  1  '  ho  nerfM  of  tonoh.    Violmi  frk-tinn  mart 

_     *"••  ■  '  I y  of  the  ncrres  nf  touch;  mA  lh»  In- 

"srweftjr  w..ul.i  b*  abown  in  ft  d«creiu«Nl.  tn«t<'«d  of  an  increased,  appra- 
'o  o'  t«DpMitt«^  im  tb>]r  thff  scents  eoDotmcd. 
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experiences  of  each  individual,  if  attcntioii  is  limited  to  those 
voj-iations  of  fetliiig  that  accompany  naliirally-prodttc'ed 
Tariationa  in  quality  of  blood.  For  such  variations  cannot 
be  idtnitified  with  precision;  and  they  arise  so  slowly  that  the 
cunt 'omi taut  uiental  states  cannot  l>e  brought  into  clo^  con* 
tigoity,  so  as  to  bring  out  their  contrasts  dearly.  But  by 
making  certain  artificial  additions  to  tlie  hloiMl,  every  one 
gets  proof  of  the  connection  Ijetween  its  quality  and  the 
geneais  of  feeling.  The  eflectd  of  stimulants  on  conscimis- 
nees  are  mostly  traced  in  the  inteusilication  of  those  in- 
ternally-initialed feelings  with  which  wc  shall  deal  pre- 
aesitly;  but  they  may  also  soniemnes  be  traced  in  the 
intonaification  of  the  external ty-initiatcd  feelings.  In 
nervDDS  snhjects,  ordinary  imprcsfiion.«t  on  the  sonsea 
are  often  rendered  abnormally  acute  by  tonics.  When 
under  the  iuBuenee  of  o}iiuiu,  music  that  was  previously - 
uncii joyed  may  be  greatly  enjoyed;  and  it  is  a  well-known 
result  of  hashish  to  giro  an  cxccsaiTO  rividncsH  to  the 
senMtions. 

How,  contrariwise,  there  are  substances  which,  when 
added  to  the  blood,  render  sentieucy  less  Wvid,  is  sho^vn 
lij  other  facts  similarly  reached.  We  have  sedative 
medicines — medicines  that  diniinish  the  amounts  of  jiainful 
conwintisncRS  caused  by  irritations  at  the  periphery  of 
the  oprvons  system.  And  wp  have  agents  of  the  same 
class  callod  amc-sthetics,  wlucb.  in  a  still  greater  degree, 
hinder  the  genesis  of  focliiigs  by  the  actions  that  usu- 
ally generate  them.  These  effects  so  caused,  help  us  to 
nndcrstand  the  stupor  produce*!  by  (he  natural  BnH»«thetic9, 
carbonic  acid  and  urea;  and  prove  that  some  variations 
in  degree  of  feeling  arc  determined  by  variations  in  the 
aetiviliea  of  excreting  organs. 


%  43.  Now  that  we  have  noted  liow  feelings  and  nnrvous 
changes  are  facilitatpd  or  hindered  by  the  same  condition^ 
we  may  go  on  to  collate  them  in  detail.    Let  as  begin  by  dis- 
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tiiigiiishing  tho»c  nervous  changes  whicli  are  aecompacic 
by  feelings  from  those  wliieh  arc  cot.    For,  as  wc  noted 
padsinf;^,  aovernl  rTeuAea  of  tlioiti  liave  objective  ayptTts  onl 
— do  ntit  pn-aiml  inner  facea  lo  <!onBci«iianeas;    and  othi 
have  subjeftive  aspects  in  early  life  but  cease  to  have  tliOB 
in  adult  life. 

Chief  anionic  the  nervous  changes  that  Lave  no  ideuti( 
able  ftubjec-tive  aspects,  are  those  occurring  in  the  vun^et 
nervouB  [tvetem.      So   loiij^  as  tlicv  an*  nurniiil   in   thei 
amounts,   tho  slimulutiuns  and  disobargcti^  of  which  tl 
Bynipathetic  is  tlie  scat^  go  on  wiiliont  senKationa;  and  ev< 
v/hcn  abiiornial,  the  rosultinp  diacomfnrt  or  pain  is  pmbnl 
not  due  to  them  but  to  disturbance  of  thvso  verebro-sijim 
fibres  which  accomjwny  the  sympathetic  through  all  it 
branchings.    Similarly  with  the  local  ganglia  and  fibres 
the  heart.  Ordinarily  there  is  no  cousciuuitncMt  uf  the  hcart'i 
action;  and  even  when  the  puktiUouH  are  violent,  the  ukh 
ficatious  of  consciousness  do  not  arise  from  the  state  of  tl 
heart's  ner\v>us  system,  hut  from  disturbance  of  cerebi 
spinal  nerves  caused  hy  the  bounds  of  the  heart  against  ac 
jacent  structures.  The  like  holds  with  the  vnso-motor  nerve 
Under  ordinary  conditions  these  reguhitv  the  diameters 
the  arteries  without  our  knowing  anything  about  it;    anC 
though  where,  as  in  a  bhish,  great  iliktatton  of  the  Vf 
has  been  produced,  we  are  made  awiire  of  their  aeiion.  yt 
we  are  made  aware  of  it  indirectly,  through  the  local  ehniif 
in  the  quantity  of  blood  and  the  consequent  effect  on  tt 
nerves  ihiit  aj»pr<*ci»te  teni|)erature. 

The  majority  of  stimiihitionB  and  di^diarges  occurring 
tho  spinal  cord,  have  snbjective  accompaniments.  The 
however,  are  not  localized  at  those  points  in  the  spinal  cord 
where  the  e««eniial  nervous  changes  take  place;  as  is 
proved  by  the  fact  that  when  some  lesion  of  the  spinal 
cord  which  has  not  injured  its  lower  part,  has  cut  off  com- 
munieation  with  the  brain,  the  reflex  acts  performed  by  tbiA 
lower  part  are  uncouscioue.    Proceeding  upon  the  inferonce 
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before  drawn  (§^I)  that  wlicn  a  wave  of  disluriiaiico 
brought  by  bd  afferent  aerve  to  a  spinal  centre,  liberated  a 
qiuuititr  of  tnuloc'uliu'  motion,  a  purtion  of  it,  not  discbai^ed 
along  the  efferent  nerves,  is  propagated  tliroufib  a  conCri- 
peial  nen'e  to  a  higlier  cetilre,  we  ina,v  eonclude  tbat  it  is 
tbia  portion  whieh  cumes,  in  the  higher  centre,  to  have  a 
subjective  aspect  as  a  scnftatioii:    bein^  there  joined  with 
other  «en«ationa  and  feelings  of  other  orders  into  a  chain 
of  states  of  coDticioiutncs^  out  of  which  no  sensation  is  ever 
known  to  exiBt.  For  recognition  of  a  sensation  as  sueli  or 
nich,  ncceiuttate-s  the  hriiiging  of  it  into  relation  with  the 
ntinuous  series  of  sentient  slates,  from  some  of  which, 
ultaueously  experienced,  it  is  dissociated  by  perceived 
iltenoju),    and    with    others    of    whicli,    previously    cx- 
rienred,  it  ie  associated  by  i>erceived  Hkenees;   and  the 
plitHJ  comparisons  of  ^•ntietit  istatea  are  Uupoeiuble  unless 
'  corrclalive  ner\'ons  chimgcH  are  put  in  connexion  at  one 
«'.  It  does  not  follow,  am  it  at  first  seems  to 

that  feelings  are  never  locatcil  in  the  inferior  nervous 
trea.  On  the  contrary,  it  may  well  be  that  in  lower 
__  _  the  hoiuologuee  of  these  inferior  centres  are  the  seata 
cf  eonsi-ioiisnesB.  The  true  implication  is  that  in  any  caw 
seat  of  consciouBnoas  is  that  nervous  centre  to  whiuli, 
(lately  or  immediately,  the  most  hctcrof^neous  iniprcft- 
Bions  are  brought;  and  it  is  not  improhaSIe  that  in  iho 
<»oiir«e  of  nervous  evolution,  centres  that  were  once  the 
higheft  are  supplanted  by  others  in  which  co-ordination  is 
carried  a  etage  furtlier,  and  which  thereupon  become  the 
phices  of  feeling,  while  the  centres  before  predominant 
^become  automaiie- 
^^k  Quite  oonpruous  with  this  conception  is  the  above-named 
^^^rt,  that  certain  nervou:?  changes  which  have  suhjeotivo 
^^des  early  in  life  cease  |o  have  them  Uter  in  life.  Many 
•eta  performed  by  the  child  slowly  and  consciously,  the 
adult  pcrfomifl  rapidly  and  unconseinusly.  Kvery  rtep 
taken  during  the  first  efforts  to  walk  has  ita  accompanying 
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distitii't  fc<*linps;  but  ovpntimlly,  rho  BUprpssive  stepa 
lUAdi-  wliilo  cc'iiM-'iousuess  itt  wholly  or  aluiotit  wlioUy  occt 
pied  with  otbi^r  feelings.  Still  better  is  the  illustrutU 
furnislitHl  bv  spL-ocli.  Kacli  iiiUBciilar  adjustment  of  th 
vocal  Dipinii  and  naeh  articnlalc  sound  niadt^,  have, 
childliocHf,  concuniitant  sentient  states  that  are  vivif),  anc 
for  tho  moment,  all-absorbing.  (Iratlnally,  however,  th< 
become  less  dominant  in  conscioiisnow;  until  at  maturil 
there  is  entire  oblivion  of  the  one,  and  aometimes  partial  ol 
livion  of  the  other;  witness  the  not  unfre<]ueut  verbal  niift- 
taJces  uncouseioufity  miide  in  the  heat  of  diR-ussion.  Now 
facts  of  fhis  kind,  eountlesu  in  number  and  of  many  varieties, 
are  explicable  if  we  repard  feelings  as  the  siibjectivc  sides  of 
sticb  ner\'0U8  changes  only,  as  are  brr^ught  to  the  {;eueral  con- 
Ire  yf  nervous  connections.  When  we  remember  that 
early  in  life  each  inferior  ganglion,  or  cluster  of  cq^f 
operAlirig  iiifcrinr  giinglia,  is  imiK-rfectly  organized,  and  lh«^ 
eonnt'ctioiis  nmoiig  its  tibres  incomplete;  wc  shall  sec  that 
if  therr  pomes  to  it  a  disturbance,  the  pish  of  moU-oular 
motiitn  lilicratod,  not  having  in  the  incompletely-connected 
coniniissiiral  and  efferent  fibres,  ade(|uute  channels  of 
eecope,  will  part  of  it  escape  along  a  centripetal  fibre  to 
a  liif-lier  centre,  bo  awakening  a  feeling.  And  it  will  ntant- 
featly  happen  that  tho  approach  to  automatic  action  of  the 
lower  centre,  will  I>e  an  apprnach  to  a  state  in  which 
the  liberated  moteeuhir  motion,  haviuff  in  tlie  efferent  fibres 
fully-ojwned  diannels  of  emission,  will  little  or  none  of 
it  l)e  fortred  into  centrijwtal  tibres,  and  will  so  awaken  little  , 
or  no  feeling.  It  is  a  coroUnry  from  this  interpretation^^ 
tlint  all  graifationa  will  cxi«t  between  wholly  nnconstMoui^ 
nervons  actions  and  wholly  e4inscion3  ones;  since  there  will 
be  all  gradations  in  the  relative  amounts  of  the  disturb- 
ances which  take  their  courses  abiim  centripetal  fibres.  It 
obviously  follows,  too,  that  in  adult  life  n  nervous  action 
may  or  may  not  have  an  identifiable  subjective  aspect, 
aeearding  as  it  is  strong  or  weak;   since,  if  there  comes 
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to  a  finished  ganglion  constructed  us  described^  a  fccblo 
disturliatiri?,  the  whulc  of  the  sinall  (iiiantity  of  molecular 
motion  lit>erutc<)  may  he  drafti>(l  ufT  by  the  efferent  fibres; 
whereas,  if  the  diatiirbance  is  great,  the  disengaged 
moleoiiliir  motion,  being  more  than  oan  find  its  way  along 
the  efferent  fibres,  will  some  of  it  take  a  ecntripntal  eourso 
and  cause  a  subjective  change. 

g  44.  A  kimlred  aspect  of  this  correlation  prespnts  itself 
when  we  contemplate  feeling  as  ooeupj.'ing  time.  A  sub- 
jective state  hecomed  recognizable  as  sueL,  only  when  it  has 
an  approeiable  duration:  it  must  till  some  space  in  the 
terice  of  etatett,  otherwise  it  is  not  knn^vii  m  pn^eent.  This 
genemi  truth  harmonizes  with  a  general  truth  before 
pointetl  out  respecting  nervoua  action,  as  well  aa  with  the 
above  interpretation. 

The  ol>served  fact  that  time  is  taken  in  the  transit  of  a 
nerro-wave,  is  not  to  the  point ;  fur  this  transit  haa  no 
concomitant  liuhjective  state.  lint  the  inferred  fact  tliat 
the  ehanpe  set  up  in  a  nerve-centre  must  take  lime,  and 

rA  more  efinstderable  time  (^  :t5),  is  relevant;  for  what  is 
jbjecti^-ely  a  change  in  a  superiornerveKrentre  is  subjectively 
ft  feeling,  and  the  duration  of  it  under  the  one  as[>ect 
meAAurcfi  the  duration  of  it  under  the  other. 
That  feeling  persists  after  the  force  arousing  it  ccasee,  is 
not  prored  by  the  lengtheno<l  sensation  produced  by  a 
nKvlerate  l>!nw  on  the  skin,  or  by  that  which  followB  dip- 
ping the  hand  into  hot-water,  or  by  thow  wliii-h  the  pnlato 
and  the  nostrils  experience  from  pungent  Milwtancea  mo- 
mentarily applied;  for  though  in  auch  cases  the  external 
action  of  the  exciting  agenry  \»  brief,  the  local  changes  it 
•eta  up,  lasting  some  time,  continue  for  some  time  to  dia* 
tnrb  the  local  nerve-fibres.  But  good  evidence  ia  supplied 
by  imprewions  on  the  retina.  To  quote  the  wordfi  of 
Professor  Iluxley: — "  A  flash  of  lightning  is,  practically, 
iiistantaneous,  but  the  sensation  of  light  produced  by  that 
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flash  pndurcR  for  an  npprwiable  poriod.  It  is  fnimd,  f 
fat-t,  ihat  a  hmihious  iiiiiirciwion  larta  for  about  oiu-oi^litl 
of  a  «ccon<l;  whence  it  follows,  that  if  any  two  lumino 
impression  ft  arc  Bt-paratod  Ity  a  Iwa  interval,  ibey  art-  ii 
dJBtinpiiahed  from  ouv  another.  For  thia  rt-nson 
*  Catliori no- wheel,'  or  a  lighttil  stick  turned  round  v 
rapidly  by  the  liaiul,  appt-are  as  a  circle  of  tiro;  ntid  il 
apokea  of  a  coacb-whee!  at  speed  are  not  sepiirately  vimHI 
but  only  appear  as  a  sort  of  opacitj',  or  tilm,  within  tlic  d 
of  the  wheel.'* 

Aa  alHfve  tutid,  tlila  f;etieriil  tnilli  thai  f««lin^  iinpli 
time,  liurmonizcH  with  the  ii}ler[irt>tution  ^iven  in  tlio  p 
ceding  Reaction;  and  supplies  a  further  elucidation  of  the 
relation  bpt\v(M'n  conacinus  and  unc-ons<'iou«  norvoiifl  action. 
For  maiiifestly,  in  proportion  a»  nervous  co-onlinations 
become  more  automatic  they  become  more  rapid;  and 
for  thia  rcaaon  also,  cease  to  present  auch  eontipicuoua 
subjective  aapifcttt.  lietiiruing  to  tbc  inferior  ganglion, 
or  chiBter  of  co-operatinp  ganglia,  above  described,  it 
will  be  obvioup  tlmt  a  state  in  which  the  local  or- 
ganization is  incomplete,  and  the  various  afferent  and 
commiaeurai  fibres  not  brought  into  de6mte  rolationa  with 
vesicles,  and  throutrb  them  with  effert-nt  fibres,  luuat  ba 
a  state  iu  which  the  molecular  motion  liberated  by  an  in- 
coming shock  of  change,  will  patw  tlimngh  tho  impf;rfeetly 
differenfiated  structure  wirh  coiiifiunitive  elowneai;  and 
there  will  Ibercfnn?  be  an  appreciable  time  during  which 
centripetal  fibres  may  receive  disturbance.  But  as  fast  aa 
the  local  eonneefions  of  fibres  and  cells  become  complete. 
the  gush  of  molecular  motion,  following  the  completely- 
formed  cbftniiels,  will  ettcupc  rapiilty;  and  tlic  |}eri<H]  during 
M'hich  excitement  of  the  centripetal  fibres  may  lake  place 
will  bo  abridged.  Tho  concomitant  subjwtive  state  will 
therefore  be  rendered  shorter  by  the  samo  change  that 
renders  it  feebler. 
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§  45.  The  fact  that  each  feeling  lasts  an  apprticiable  time, 
introduces  us  to  th«  allu-^i  fact  that  t-ach  fecHiijj;  prmliices 
8  greater  or  letis  incapacity  for  a  similar  feeling,  which  also 
bast»  an  appreciable  time.  This,  too,  i&  the  subjective  eide 
of  a  phetioiitentiii  before  noliiH^l  uiuler  iIh  ubjective  nido 
(§  36).  for  as  the  duration  of  a  feeling  answers  to  the 
ilnration  of  the  niolrciilar  dinintcgrtuion  in  a  disturbed 
ocrve-rentre;  ao  the  sulisK'nuimt  interval  of  dinnnifthed 
abilitv  to  feel,  answers  to  the  interval  during  which  the 
disintegrated  nerve-eeutre  ta  re-iuleji rating  itself.  Ix-l  us 
observe  how  among  sensations  of  oil  kinds  wo  way  trace 
ooafortDtty  to  this  law. 

An  iilustratinn  is  Huppliod  by  the  senac  of  touch.  Tf  the 
fingers  be  rep<_'atedly  swept  rapidly  over  something  eovered 
by  numerouA  small  prominences,  as  the  papitlated  surface 
of  an  ordinary  counteq>ane,  a  peculiar  feeling  of  nuuibncM 
in  them  reuulUi:  the  objec-ls  touched  the  moment  after  seem 
imoothcr  than  usual;  implying  that  the  small  irrcgularitiee 
on  them  produce  less  vivid  impressims.  That 

le  wnsation  of  muscular  tenaiou  undergoes  a  variation 

litarly  caused,  everyone  knows.  After  carrying  a  very 
heavy  Uxly  in  the  band  for  ooiue  time,  a  small  body  held 
in  the  same  liand  ap|H-arH  to  have  hint  it.s  weight;  showing 
Uiat  the  nerve-centre  which  is  ilie  seal  of  the  sensation  has 
been,  for  the  moment,  ronderp<l  obtuse.  How  tho 

|pi*ta(nry  faculty  is  ejtbauat^'^'l  for  a  time  by  r  etrong  taste^ 
daily  ex{K>rience  teaches.  VDien  sugar  or  honey  has  just 
been  eaten,  things  that,  are  hut  slightly  sweetened  seem  to 

ive  no  sweetness.       AVhile  the  piilate  is  ptill   hot  with 

curry,  an  unflavoured  dish  seems  in.^pid;  and  a 
glass  of  liquenr  is  fatal  to  the  appreciation  of  a  choice 
wine.  Even  more  marked  is  that  incapacity  ai 

the  sense  of  smell  caused  in  like  manner.  Tlie  intensity 
of  the  pleasurable  feehng  given  by  a  rose  held  to  the 
Dostrils.  rapidly  dimiuishos;  and  when  the  sniffs  have  been 
continued  for  some  dme,  scarcely  suy  scent  can  be  per- 
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ceived.  A  few  minutes'  rest  parlially  restores  the  imp 
bilit,v;  bill  a  lung  intun'al  must  elujitie  Lifforu  the  udo 
i&  enjoyed  oa  keenly  m  at  tirat.  This  quick  cxhaustio: 
prodiiein^  in  Hiieli  vaM'&  Hoiiie  d>sap]H)iiitnieiit,  has  i 
uurrelativc  advant^igo  when  llie  smells  uru  diiuigreeabl 
Very  aoon  these  Lceonio  much  less  perceptible;  and 
those  linng  in  it  a  stench  givc«  HCflroely  any  anno; 
ance.  The  feelings  generated  by  sonorous  vibi 

tions  rarely  show  us  this  variation  in  u  marked  degree 
being,  as  they  eommouty  are,   tuu  short  to  leave  mu 
nervous  prostration.     A  strong  taste,  or  odour,  or  sensuti 
of  musrular  tension,  is  due  to  an  aetion  on  the  nerves  tli 
is  maintained  for  a  eonsiderablc  time;  but  the  neticni 
which  are  due  those  loud  sounds  required  to  cause  tempo^ 
rary  unimprcssibitity,  are  mostly  very  brief.    llhi:!it rations 
are  to  be  exitected  only  in  special  eases;    and  In  these  ^^^M 
find  them.    l"lio  liaug  of  &  cannon  is  deaerilied  as  rleafeninj^n 
by  those  who  are  close  to  the  cannon  when  it  in  fin-'il,  lie-, 
canse  they  are  rendered  for  a  time  partially  deaf  to  o 
nar\*  sounda.     On  men  engaged  in  artillery-praetieo, 
repeated  explosions  entail  a  dulness  of  hearing  that  I 
for    houra;     and    this   dulnem    of    hearing   beeomes    pe: 
mauent  in  those  who  are  permanently  ot^eupied  in  such 
practice.  Nnmeroua  and  very  conclusive  proofs 

gro  8U]ipIie*l  by  the  feelings  we  reeeivc  from  light.  There 
are  two  classes  of  them:  those  showing  us  a  variable  sensi- 
bility to  light  in  general,  a*  enntrasted  with  darkness;  and 
those  showing  iis  a  variable  sensibility  to  each  kind  of  light 
— *ach  colour.  Under  the  one  head  the  reader  may  first  bo 
reminded  of  the  ex]>erience  that  on  going  out  of  broad  sua- 
shine  into  a  dimly  lighted  place,  it  is  impossible  to  diseorn 
the  surrounding  objects:  o-nly  after  n  time  do  they  become 
faintly  visible.and  ft  considerable  intcrvnl  elapsei*  before  they 
ere  seen  with  clearness.  Disabiliticfl  nimilarly  caused  are  dis- 
closed, when,  instead  of  acting  on  the  retinre  as  wholes,  we 
act  differently  ou  their  different  parts.     Hence  what  ar« 
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railed  negative  Imaged.  If,  after  gazing  for  some  moments 
at  an  oLjuct  preg4>ntiug  strung  contrasts  uf  light  and  dark 
parts,  the  eyes  aro  turned  towards  a  abadcd  ajmce,  cuntuiniug 
nothing  conspicuous,  there  will  he  [)or*'eived  a  transient 
image  of  the  object,  in  which  the  light  and  dark  parts  are  re- 
vened.  The  interpretation  of  ibis  fact  is  that  lho«e  por- 
tions uf  each  retina  on  which  strong  light  had  fallen,  to- 
gether with  the  answering  jwrtions  of  the  optic  centres, 
having  undergutie  the  most  change  with  eonTspoud' 
ing  production  of  the  most  feeling,  are  the  next  in- 
stant low  capable  of  undergoing  cliaogc  and  evolving 
feeling  than  the  portions  ou  which  feeble  light  had  fallen; 
ftml  hfMice,  when  tlicv  iirc  together  cxiKwod  to  the  some 
feeble  light,  the  unexliau&tcd  part^  appreciate  it  more  tliun 
the  exhaufltcd  piirts,  and  a  negative  image  rcjiults.  The 
of  the  second  class  arc  tlie  well-known  phenomena  of 

bjectiTe  coraploracntary  colours.  After  looking  intently 
at  a  surface  of  bright  red,  an  adjacent  surface  of  white 
seems  to  have  a  greenish  tint.  The  oxplatiation  Is  obvious. 
Tho0D  ncrvona  elements  changed  by  the  mys  which  produce 
in  us  the  scnsatinn  of  rcflncas,  having  been  partially  inca- 
pjwitated,  the  red  rays  contained  in  the  white  light  canse 
lew  of  their  appropriate  effect  than  usual;  while  the  blue 
and  yeHow  rays  causing  their  usual  efftwt^  and  therefore 
relativcly-predonumuit  effects,  a  sensation  of  greejmesB 
ariacs. 

This  decrease  in  the  snaceptibility  to  a  feeling  of  any 
kind,  which  immediately  follows  a  feeling  of  that  kind, 
is  not  a  constant  decrease.  It  h*  a  decrosBe  that  varies 
preolly  in  degree;  ami  from  its  rariution  wc  may  derive 
further  infitnictive  evidence.  Other  tbingH  ecpnd,  it  ia  small 
or  groat  according  to  the  groat  or  small  constitutional 
vigonr.  One  of  these  disabilities  lasts  for  a  scarcely 
appreciable  time  when  the  vital  activities  arc  high; 
and  lasts  for  a  time  that  becomes  longer  and  loiigcr 
as  the    \ital  activities  flag.     Abundant  uruof  of  tlils  is 
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iumifihod   by  tbo  negative  Imagea  just  described, 
youth  tbcee  aru  hcurccly  If  at  all  Ui  be  obacrvtd:    D11I3 
when  an  extrc*uicly-vivid  retinal  impresgion  bus  been  pr 
duccd,  M  by  looking  at  tbe  Sun,  id  the  negative  inia^ 
perceptible.    But  in  middle  life  and  afterwards,  espeoiallj 
in  debilitated  periionti,  uegatire  images  of  ordinary  object 
are  very  wjuimonly  pert-eivud,  and  often  bavt-  conifiderabl 
durations.*    Keeling  being  tbe  subjective  eorrolate  of  tbt 
which  wo  know  objectively  as  nervous  action,  thcite  fact 
are  obvious  corolliiriea  from  facta  eel  di>wn   in   tbe  li 
chapter.     We  there  aaw  that  the  excitement  of  a  nei 
centre  involves  waate;    and  that  restoration  of  the  nei 
centre  to  a  state  of  c<|ual  siitK^eptibility  can   be  effeotc 
only  by  repair.     Hence  the  return  of  fitness  for  wliat 
objectively  stimulation  and  subjectively  feeling,  will  vary 
in  qniclcncas  accordirff  to  the  rate  of  repair.     When  the 
bIoo<l  is  rich  and  rapidly  circulated,  the  partial  disability 
will  be  hilt  monioutan*;  and,  unlera  the  aeniwtion  ha» 
intense,  will  be  inappreciable.    But  along  with  failing  nutria 
tiou  of  the  tissucfi,  the  disability  will  liecome  niarlcrd  an( 
its  duratinn  longer.    In  further  iUuRtration  of  this,  I  maj 
name  the  fact  that  negative  images  are  most,  conftpieuoua^ 
on    awaking    in    tbe    ninming,    when    the    circulation    ia  j 
alow.  Tlie  aenso  of  hearing  yielda  parallel  eTiJ^| 

denee;    though  evidence  of  which  the  parallelism  is  not     " 

•  Thin  <^an{ri<  pnin^-s  on  sn  pradnAllr  that  ■very  f?w  wmsrk  it ;  and  th» 
nstuil  fiippoiillnnlnthnt  nrfntWriinnf^nrc  mnfh  thfMimi^til  All  AjTMund 
in  all  pcrMins.  I  am  nblp.  hnvrever.  Ui  givt,  ^n^na]  tv^tinionf  to  the  cnn- 
Iniry.  Wlwn  idmiiL  twnty  y««n>  oT  «g«,  my  nlti-nlion  whk  ilrnwn  br  mjr 
fnthpr  to  a  COM!  in  whk'b  ((<<>  ciri^iiniHtanocs  w?tT  fnroumtilc  for  ptrt'cirin^ 
tho  nemLKc  ImA^o.  am)  in  whkh  he  perwive^l  it  clQnrl;r.  To  mc  it  was 
invisttilo:  and  1  well  rcmpmbBr  hi*  wmaTlt.  ihnt  T  ?hoiiM  bwin  to  M* 
Mich  tfnmfrftiiu  I  b«^meolil*r,  IIl' wasrijcht,  I  nowsw  thfim  distinctly; 
•nd,  morvnvrr,  I  otuorvr  Ihat  thtij  arc  ninat  dhtiiirl  Bt  IIiik'N  of  IcAnt 
TiBout.  It  is  worth  whilv  inqnirinir  how  far  this  chAnRV  nflwls  the 
appKi'lHtioii  "f  ibp  chrrwmtio  hnrmunie«.  It  orainit  infcrnMo  that  the 
hdnnnnifls  of  complvmeatary  colours  Iwcomc  more  pcrecptiUo  aa  lite  ad- 
vanoea. 
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iiuinediately  obvious.  Peraoiu  on  whom  old  age  or  debility 
brin^  deafBetM,  frequently  describe  tfaeimelvcs  as  LavLug 
DO  diiiicuJty  in  hearing  sounds,  but  an  lH>ing  unable  iu 
diae&UingIc  and  idimtify  wonU)  whvii  they  are  IndisttUL-tly 
or  rapidly  uttertHl.  Supptisiiig  tbat  in  such  cancst  the 
pervoiia  struciurea  cun<->L>rned  autfrr  from  faulty  nutrition, 
wo  haro  on  explanation  of  this  pncnliarity.  For  if  each  of 
the  BiicrtsRivp  sounds  cntaib  wasto  of  the  auditory  centres, 
and  leaves  tlicm  less  sensitive  to  like  BOiiuds,  it  must  fol- 
low that,  when  re-integration  is  alow,  the  like  sounds  ini- 
meatutely  afterwards  roccivcd  will  produce  less  than  tlieir 
due  amounta  of  acnsaliou.  Thi-se  dofecta  of  seosatton  will 
show  themselves  most  in  a  comparative  dea<lneits  to  those 
delicate  consonantal  modifioation!*  liv  which  words  are 
mainly  distinguished  from  one  another — the  utterances 
lt8tene<I  to  will  aeeui  a  sericit  of  vowel-sounds  joiuetl  by 
blurred  cuusoaanb!.  Heuee  the  reaiMJu  why  [>erBjn&  thus 
affected,  ask  those  who  addrces  them  to  articulate  slowly 
snd  elearly.  The  confusion  of  imprcwiions  produced  by 
npid  «pefch  on  auditory  centres  thus  debilitated,  may  be 
(conceived  by  supposing  debilitated  opiic  centres  to  1>e 
nmilarly  treated.  If  a  pereon  in  whom  tlie  negative 
^iinages  are  strong,  has  a  sei-ies  of  objeets  paiwd  before 
cye«  BO  fa^t  that  he  ean  have  only  a  mumentarj'  glance 
It  aieh  (^J  parallel  the  momentary  oi)portunity  which  the 
ian  have  of  identifying  each  auoecssivc  articulation);  then 
will  uianife^tly  hapjteu  that  the  negative  image  of  each 
rject  will  interfere  with,  and  confuse,  the  positive  image 
the  nest;  and  *iuch  n  person  will  therefore  not  identify 
he  fliKVTtwive  objeclj*  ^a  r»>adily  as  one  whose  optic  centres 
repaired  with  normal  B|>eed.  As  confirming  the  he- 
Kef  that  this  defect  of  hearing  is  so  caused,  T  may  add 
tliat  it  frequenily  co-oxisits  with  the  defect  of  vision  to 
rhich  r  hare  compared  it;  and  also  that  the  one,  like  the 
ia  most  markeil  early  in  the  day,  and  is  diminished 
'■whatever  inrigorales  the  circulation. 
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coated  vith  Uie  nervous  discharge  to  its  muscles^  becomes  so 
indofiiiite  tliat  tbe  attitude  of  the  limb  is  unknown,  if  there 
does  not  happen  to  be  a  recollection  of  it. 

Besi<led  the  cronnection  between  what  we  know  objectively 
as  a  partieular  motor  act,  ami  subjectively  as  a  particular 
feeling  of  roiucular  tension,  there  is  a  connection  between 
ihe  accompanying  motor  excitement  propagated  throughout 
the  luuBcuIar  system^  and  a  certain  ditfustnt  feeling  of  which 
it  is  the  seat  How  along  with  earh  qK^'ial  nervous  diseharge 
there  goes  a  general  non'oua  discharge,  we  saw  in  the  lust 
ehapter;  ami  here  we  r<vnr  to  the  rclalion  only  to  ohsfirve 
that  there  ta  a  parallel  relation  between  the  conconutant 
Btales  uf  eonsi'iousu'-ss.  Thus  llie  vivid  sensation  eaueed 
by  putting  the  foot  into  scalding  water,  does  not  lead  only 
to  the  miiscular  contractions  and  ifiuacular  fcclingB  which 
accompany  the  suihlen  withdrawal  of  the  leg,  bur  also  to 
eontnictioiu  of  countless  other  muscles  throughout  the 
body,  and  a  feeling  called  a  shock  or  start. 

Jfop  are  these  mibjoelive  states,  special  and  general,  that 
accompany  special  and  general  discharges  to  the  muscles, 
the  only  nuhjeclivc  stateA  that  arcorapany  discharges.  Aa 
before  pointed  out,  the  vascular  system  and  the  alimentary 
eyatcni  ro4-eivo  their  shares  of  each  discharge — very  appre- 
oable  when  it  is  intense,  and  probably  in  do  case  wanting; 
and  tbeee.  too.  present  inner  aspects  to  eonBciousneas.  Some- 
times, indeed,  the  feelitiqs  that  go  along  with  diwhargea 
into  the  vaaomotor  and  9ym[)athetie  nerves,  are  the  pre- 
dominant onea;  as  instance  the  thrill  diffu-ted  through  the 
K»dy  hy  ef»rtain  acute  creaking  efmnd;*  said  to  *'  set  the 
teeth  on  e<lge;  "  or  the  nausea  pri»duced  by  particular  kindt 
of  disagreeable  odours. 


§  47.  Are  these  correlations  between  nervous  actions  and 

the  (Concomitant  feelings  qiuntitative?    Is  there  such  con- 

nertion  between  a  physical  change  in  the  nervous  system 

and  the  psychical  change  accompanying  it,  that  we  may 
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regard  tlio  one  att  an  equivalent  of  the  other,  in  the 


.) 


iniu 


■Ii  heat  aw  the 


>'alciit  of 


Bonso  as  we  r 

much  motion?    The  reailer  will  pcrhajis  ex|)ect  an  aiSmia-^j 
live  answer;   but  if  an  atfimiative  aiwwer  is  lo  be  given,  i| 
must  be  given  in  a  great! v-qualified  form. 

On  remembering  that  man_v  uorvoua  actioua  are  alwayi 
unc>naciuuaj    on  atsu  reuieuiburing  that  various  objcetivi 
states  of  the  nervons  system  which  have  asaociateil  flul>- 
jootive  states  early  in  life,  cease  to  have  them  later  in  life; 
and  on  remembering,  further,  that  at  the  same  pcrifxl  of      ■ 
life  a  change  iwt  ii]>  in  an  afferent  norA'e  may  cause  aQjH 
ftppnciable  feeling,  or  may  not  cau«e  it,  according  as  the     « 
attentiou  ie  fn-e  or  occujMei];    we  shall  see  that  the  cou-     i 
nectJAn  between  feelings  and   ner^'ous  changes  is  con^H 
ditionecl    in    a    very    complex    way,    and    that    if    they" 
are   quantitatively   related    it   can    be    only    within   the 
narrow  limits  implied  by  the  complex  conditione.    If  be- 
tween a  purely  voluntary  act  and  a  purely  automatie  act 
there  are  gradations — If^  at  the  one  extreme,  feeling  is  a, 
conspicuous  acccuniHiiiimenl,   and,  at   the  other  extreuM 
eeasca  to  be  an  accompauiment;    then,  clearly,  in  the  in* 
temiediale  phases  the  amount  of  feeling  must  Iwar  a  varj 
iug  ratio  to  the  amount  cif  nervous  change  which  the  act 
implies.  Again,  if  wo  aeeutue  that  what  id] 

present  to  conscioiisncss  as  a  sensation  of  given  strength, 
is  the  correlate  of  a  prii|Mirtio[inIe  nnjlef.nlnr  rllHtiirbance  in 
all  the  nervous  structures  concerned,  how  shall  we  interpret 
the  !»<:'U«atirtn8  cIlHtinguished  as  suhjective?    In  sundry  ab- 
normal stales,  fetrong   feelings   of  cold   or  heat   are   felt 
throughout  the  body,  though  it«  actual  tem|H.Taturo  baa 
remained  unaltered.     As  in  any  ease  of  this  kind  the  total 
nor\*nufl  change  cannot  have  been  the  sanio  ns  if  the  skin^ 
had  fallen  or  risen  in  temperature  to  the  degree  ordinarily^B 
required  to  produce  the  feeling,  we  cannot  say  that  there  ^i 
is  a  quantitative  equivalence  between  the  amount  of  nervous 
change  and  tlie  amount  of  feeling.    The  disagreeable  smell 
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whichf  on  the  approacli  of  a  fit,  the  epileptic  patient  fre- 
queull/  cuiuplains  of,  affonla  a  yet  bettor  inustratiun. 
Here  the  outer  ends  of  the  afferent  nerves  bcuig  uiidia- 
turltcd,  and  only  certain  central  structures  irrilatod,  tlie 
quantity  of  nervous  action  is  not  tlip  same  as  if  the  sensation 
had  been  generated  by  an  actual  aniell.  ilore 

mnspiciiotUsly  still  do  we  see  the  variability  of  this  rela* 
tion,  when  we  compare  the  fwHngs  called  efforts  with  the 
diiM^-hurges  and  xuujK'ular  strains  produced  by  them  under 
different  conditions.  If  the  psychical  force  known  as  effort 
were  tranafomiable  into  a  constant  quantity  of  phyeicul 
force,  then,  in  any  two  rases,  ei^ual  efforiA  shouhl  produce 
Ciliial  contractions.  But  they  do  not.  Great  exertion  in  a 
cliiM  fails  to  evolve  from  its  motor  organs  the  dyuainic 
effect  which  a  suiall  exertioo  evolves  from  tlioee  of  a 
toau.  Any  one  who  is  fatigued  finds  tlfat  an  intcnser 
frt-Iing  of  stmin  is  requisite  to  generate  a  given  degree  of 
mu5«Tulur  tension,  than  when  Iil>  is  freeli.  iVnii  those  proe- 
trated  by  illness  show  us  that  immense  exjtenditures  of  feel- 
ing are  nerded  to  perform  acts  which,  during  henlth,  need 
scarcely  appreciable  expenditures  of  feeling.  Doubtless 
these  differences  are  partly  due  to  differem^cs  in  the 
muscles;  which,  when  undeveloped  or  when  wastetl,  are 
exritei]  to  smaller  amounts  of  tension  by  equal  amounts  of 
diachai^e.  lUit  we  must  reganl  them  as  partly  due  to  tlie 
imperfect  development,  or  the  worn  stale,  of  tlie  interme- 
diate motor  centres  ami  efferent  nerves,  in  which  a  given 
feeling  excites  a  smaller  molecular  disturbance  than  when 
thej  are  finished  in  structure  and  in  complete  repaid— b 
conclusion  onforc-ed  by  the  familiar  es]>cr)ence  that  pun^ly 
ner\-ou8  acts,  as  those  of  thought,  require  unusual  efforts 
when  the  brnin  is  tired. 

This  variability  of  the  quantitative  relation  between 
nen-ous  actions  and  psychical  atjitcd,  is  equally  seen  when 
we  limit  our  comparisons  to  those  nervous  actions  and 
pitychical  states  which  occur  in  the  same  individual  under 
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To  chnr  Lhat   imlike 
MT  be  ptoJnted  br  pmpbenl 
■  ik  tlMir  *™**^"**.  pnrvidiog  ther 
^af^PM^  B  aearcelv  puauble 
tke  ammmta  of  tke  iocidesi  forc«s; 
pimwih  ^  «aee  we  are  here  mnfining 
to  imihtiiiBii  viifcu  tke (■^bibbi.    We  are 
■lihi^t  ibTwiiiJ  friH  pif  ■*  kaglfc  into  the  qnantita-^ 
thrv  cootxacts  bttww  the  w^olii  aoaianf  prodncevl  bgH 

ar*afJi>f  aa  the  Bnascles  excited^ 
MOMC  well  CBtabtiih  tbeae  con- 
inahom  mmmtBrnf  the  laiBrBfav  tmnoaa  by  the 
i  they  a»  *i|aiTalrat  in.  There  isr  bcnrever, 
ef  ifjfanpnMa  case*— dkore  in  whieh  irntatioiu 
wkhia  the  oagw^  sec  ap  amwriwH  that  cauae 
■wliiw trJ  BW«dr  Jhihama.  Vialeitt  toathaehe.  for  ex- 
■^pkv  ■  ^^  te  wavaa  of  aoleraiv  duu^e  eent  ihroogfa 
aa*  or  two  ■Kttotr  atferem  nmre-fibreB;  bot  the  bodily 
eotttottkMH  ■how  V  thai  the  feelu|r  so  pmdnced,  anficea  to 
wead  wane  d  noleeakr  chas^  thmn^  ▼ariooa  ki^a 
hwadlei  of  effereot  aerre^fare*,  aad  to  cnotract  BtmieroiMi 
aoHelca  with  moch  force.  To  which  of  there  ifiitiErbaaeear 
eenCripetal  or  ccBtrifofial.  W  the  fediBg  eqnivaleatl  We  ' 
caDBot  BBv  to  both,  fur  ooe  k  many  Cmiea  die  odier  in 
amonat;  aiid  we  have  do  rrac*m  to  aiv  that  it  u  ei|inTaleiit  i 
to  nn»  rather  than  to  the  oth«r:  the  rational  iniemice  beiag 
ihdt  it  w  Dot  eriaivalenl  to  either.  | 

To  amlerstand  the  teal  leLttioaa  between  ofajeetiTe  and 
aabjeetiTe  chaagre  in  the  netTui  ^Tstare,  we  nerd  but  to 
recall  certain  of  the  eoBelaBaiia  twehad  in  preeeding 
chaptef&  The  eeKntial  principle  of  nemna  oiganiia'  | 
tieo  we  hare  reen  to  be  that  the  reBcIl  amooala  of  bm>> 
tien  TeeetTcd,  Kbwate  lai^E'cr  amoanfei,  and  there  agnia 
■till  laiger  araevMi.  A  datarbance  in  the  end  of  aa 
aSemt  nerre  ia  nralti{rfied  aa  it  trerenre  the  nerrp,  and 
the  dqgne  of  malti|rfieatiaB  Tarire  with  the  Imgtli  of  the 
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oerre;  It  is  mucli  more  multiplied  in  tiie  first  ganglion 
reachtil,  ami  inertias*"*  fiirtlKtr  in  traversiag  the  (.-eiitripetal 
Bcnre:  it  is  again  multiplied  in  the  superior  ceutrc,  to  be 
iftftrwards  Riigmciited  in  its  Riiliscqueiit  iTntnfugal  course; 
and  it  is  onoe  morf  multiplityi,  probflblr  in  a  far  greater 
fiegree,  in  tho  contractile  snlietanco  of  the  exciietl  muscleo. 
Hence  the  ar.'i'ouipanyinp  feeling,  wbicli  is  the  subjective 
lEpert  of  tbb  disturbance  at  one  of  its  interraediato  stages, 
ran  be  a  (ptantitative  equivalont  ueitliernf  tlie  initial  iiervoua 
change  nor  of  the  terminal  uervous  chani^c.  Moreover, 
■iDce  the  nnilriplicfltion  varira  in  degree,  lieiiig  lutioh  greater 
in  the  organs  of  the  higher  sense®  than  in  those  of  tlic  lower, 
it  follows  tliat  the  ratio  between  tlie  aninuiit  of  feeling  and 
the  amount  of  initial  change  is  far  from  constant;  and  the 
evidence  clearly  indicates  a  like  inconatancy  of  tho  ratio 
>etween  the  amount  of  feeling  and  the  amount  of  terminal 
change,  according  as  one  or  other  muscle  or  set  of  muscles 
ifl  made  to  act. 

Uow  then  can  there  be  any  quantitative  relation,  it  will 
be  ofiked.  If  there  is  no  equivalence  between  a  disturbance 
iet  up  at  the  periphcrr  and  the  produced  feeling,  and  no 
equivalence  between  the  produced  feeling  and  the  motor 
discharge  that  follows — If  the  feeling  does  not  even  bear 
the  same  mlio  to  either  the  initial  or  the  tenninal  nervouA 
change  in  different  coaee;  what  quantitative  relation  can 
there  Ite?  The  reply  w  simple.  There  ih  a  quantitative 
relation  between  nervous  change  and  feeling  whrn  all  other 
things  remain  the  flame;  and  there  is  a  qnantirative  relation 
between  feeling  and  resultitip  contraction  when  all  other 
things  remain  the  same.  Supposing  every  condition  to 
oontinue  unaltered,  then  the  stimnlus  conveyed  through 
a  given  nerve  t»  a  given  centre,  will  evoke  a  feeling  that 
increases  and  decreases  in  something  like  the  «ime  pro- 
portion a«  the  stimulus  increases  and  decreases;  and,  sup- 
posing B  given  muscle  to  be  contracted,  then  the  amount 
of  its  contraction  will  bear  a  tolerably  constant  ratio  (o 
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the  feeling  of  eiTorl  that  accompanioe  llie  contract^ 
it.    The  nature  of  tbcse  correlations  may  U-at  Ik;  exj) 
bj  numbers.     If,  cnniing  throui^b  a  given  aSt^rent  nem 
a  difttnrhance  repn-sontfii  by  1  gcnpratea  a  fueling  re]) 
sonted  by  &,  then  disturbance  2  will  generate  feeling  1 
and  disturbance  5  feeling  25;    and  if,  acting  through 
given  efferent  ner\T,  feeling  5  results  in  mnwular  tenai 
iiOf  feeling  10  will  result  in  muscular  tension  120.     But 
complete  this  nuniericul  vxprt-asion  of  the  facta  we  m 
suppose  these  ratios  to  very  with   every  set  of  afTore 
nerves  and  every  !M*t  of  efferent  nerves.      If  wo  siiy  tli 
1  to  5  represents  the  ratio  of  iiisturbance  to  fettling  in 
sense  of  touch,  then  to  represent  it  in  the  sens©  of  hearing 
will  nee<l,  say,  I  to  100,  and  in  the  soiwe  of  sight  perha 
1  to  1,000;   and  similarly  with  the  ratios  ibroughout  Ut 
motor  apparatus,  according  as  the   muscles  are   largo 
small. 

In  brief,  then,  tho  quantitative  correlation  of  feeling 
and  ncrvouii  change,  holds  true  only  within  narrow  limits. 
We  have  gnod  reason  to  conclude  thnt  nt  the  particul 
place  in  a  sujterior  nervous  centre  Mhcre,  in  some  my 
tcrioua  way,  nn  objective  cbangc  or  nen'oiis  action  causes 
Bubjwtive  change  or  feeling,  there  exists  a  quantitati^*e 
equivnlcnco  between  the  two:    the  amount  of  sensation  is 
pmporliouato  to  the  amount  of  molecular  Iranufonnation 
thilt  takes  place  in  the  vosimiUr  substance  affected.    But 
there  is  no  fixe*!,  or  even  approximate,  (piantitative  relation 
between  this  amount  of  molecular  Ira nsfon nation  in  the      . 
sentient  centre,  and  (ho  iwripherwl  disturliance  originallji^B 
causing  it,  or  the  disturbanec  of  the  motor  apparatus  which™ 
H  mtiv  evcnlunlly  eausc. 


ts. 


§  IS.  The  feeling*  called  sensations  have  iilone  !>eon  con 
sidered  thus  far;  leaving  out  of  view  ilie  feelings  dis- 
tinguished as  emotions.  Much  lees  definite  as  they  nrc^ 
and  not  capable  of  being  made  at  will  the  objects  of  ob« 
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•crration  and  experiment,  the  emotions  arc  more  ditfienlt 
lo  ileal  widi.  But  baring  discemttl  ncrtain  grnenil  lawi 
to  wliich  the  aimpler  feclin/fs  conform,  we  may  now  ask 
wfaetber,  so  far  as  we  can  see,  they  are  conforioc»l  to 
bf  the  more  complex  feelings.  We  sliall  find  tiiat 
Ibc^  are. 

Tlie  CDuditians  eeeeiitial  to  the  one  are  essential  to  the 
other.  Kmotionsr  Ulte  senBations,  nmy  be  increased  or 
decreased  tn  intensity  by  alterinj^  either  the  quantity  or 
the  qtuUiy  of  the  blood.  That  general  abundance  of 
blood  is  a  cau£e  of  emotional  exaltation,  though  tolerably 
certAin,  is  not  easily  proved;  but  there  is  snflicient  evidence 
of  (be  eonvenc  fact  that,  other  ihinp^  eqiint,  depletion  is  a 
canae  of  apathy.  Xlie  cfTect  of  hx-al  abundance  of  blood  la 
imdonbtDd:  there  ia  no  question  that,  within  limits,  the 
amount  of  emotion  rancfi  as  the  amount  of  blood  supplied 
to  the  great  nerrous  centres.  That  nervous  stimulants  in- 
ttTwify  the  emotions,  or,  as  wo  say,  raise  the  spirits,  is 
even  more  manifest  than  that  they  make  the  «ensfl(inni) 
keemT  And  it  id  a  familiar  truth  that  ttedativos  diniiimh 
what  is  dif!tiu;(iii8hed  as  moral  pain,  in  the  same  way  that 
Uiey  dimiiiii'h  pain  arising  in  the  tnnik  or  limbs. 

That  a  feelinj^  lasts  an  appret^-ruble  time,  ia  no  less 
tme  of  an  emotion  than  of  a  sensation:  indeed  the  per- 
sistCBce  is  relnlively  cfuinipieuous.  The  state  of  eon-wious- 
1M88  produced  by  a  flash  of  lightning,  is  so  brief  as  to 
•eem  instantaneous:  only  by  tlio  help  of  artifivial  tests  are 
sensations  of  this  kind  found  to  have  measurable  durations. 
But  no  fluch  tests  are  noeiie<l  to  prove  that  emotions  con- 
tinue through  apprft'ialile  periods.  Even  a  simple  emotion, 
as  of  anger  or  fear,  does  not  reach  its  full  strength  llie 
moment  the  cause  presents  itself;  and  after  the  cause  ia 
roniovo<l  it  takes  some  time  t^o  die  away.  ^Vlien  hereafter 
wc  deal  with  the  origin  of  emotions,  and  recognize  the 
fnet  that  they  are  of  far  more  involved  natures  than  sensa- 
tions, and  imply  the  cooperation  of  extremely  iutricato 
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nervous  structures,  -we  «haU  undentand  Low  this  greatcg 
duration  10  neceMitated. 

That  an  emotion,  like  a  sensation,  \eavv»  behind  it  a  te 
porarjv  incajMi'ity,  is  alao  true;  and  aft  the  emotion  prodni- 
b}'  a  momentary  rause  lasts  lunger  than  a  5(.*n»aiion  pro-i 
duped  by  a  niomontary  cause,  so  doea  the  partial  incapacity 
for  a  like  emotion  la»t  longer  than  the  partial  infapaeity 
for  a  like  een&ation.  raseions  of  all  kinds  come  in  gusUea 
or  bumts.  That  ihcv  often  continuo  for  hotirtt  and  davs. 
is  true;  but  they  an?  never  unifunn  llirtmghDUt  hou 
and  days.  Be  it  in  grief,  or  joy,  or  tenderness,  there 
always  a  snecntwion  of  riftos  and  fallg  of  intensity — a.i 
paroxysm  of  violent  feeling  with  an  interval  of  feeling  Ici 
violent,  followed  by  another  paroxysm.  And  then,  after 
auoccssioa  of  these  comparativcly-qniek  alternation?,  tlicro 
comes  a  calm — a  jieriod  during  wliicdi  tlie  waves  dC 
emuiiun  are  feeliler:  succeeded,  it  may  be,  by  nnolh 
fierics  of  stwmgcr  waves.  As  in  the  ease  of  the  aenaationa  » 
in  the  case  of  the  emotions,  tins  follows  from  the  fact  thai 
what  is  ohjeetively  a  nervous  action  and  subjectively 
feeling,  invoK'es  waste  of  the  nervous  etrnctures  convenied. 
The  eentres  whieli  are  the  seals  of  eniotions  undergo  dis- 
integration in  the  gi^nci^ia  of  cmotionf;  and,  Dther  things 
remaining  equal,  thereupon  become  lees  capable  of  genera- 
ting eraotion»  until  they  are  re-integrated.  I  say,  other 
things  remaining  equal,  because  the  ri>w>  of  an  emotion 
brings  blood  to  the  parts  implicated,  and  so  long  as  tl 
afilux  is  int-reamng  the  intensity  of  the  emotion  may 
crease,  iintwitliHtanding  the  waste  that  has  taken  place; 
but  the  several  eonditiona  on  which  nelivity  depends  having 
become  constant,  a  (liminiahed  capacily  for  emotion  incvi 
ably  follows  each  gush  of  emotion. 

That   daily   rises    and    falls   of   stn-ngcli,    ccnsequ 
on  daily  periodicities  of  wantc  and  repair,  oeenr  in  the 
emotions   as    in    the   sensations,    h    aha    tok-rably    niani- 
fesL    Cultivated  people,  mostly  leading  Uves  that  exerciae 
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^■hnr  braiiu  t*x>  nmcli  anii  tlieir  muscles  too  little,  and 
Hpieed  in  suciul  coniUliuns  itiut  commonlv  bring  the 
ftrongest  cacntementii  towards  tlic  close  of  the  dav,  are 
nbjecc  lo  an  almominl  peritxiii'iiy.  Hut  tlioKe  wb(ise  livai 
raofonn  best  to  the  laws  of  hfahh,  exhibit  early  in  the 
fUy  a  g«Denil  joyoiumen  and  emotional  vivacity  greater 
than  cbc-r  do  towards  iT^  cIo«e,  when  approaching  oleepi- 
nes  is  shown  by  a  flagging  interest  in  tlie  things  and 
actuma  around. 

Th«se  eomplrx  fecUngs  that  are  centrally  initiated  are 
alao  like  the  sim]de  feelings  that  arc  peripheniUy  initialed, 
in  having  general  dischai^i^  as  well  as  si)Coial  discharges: 
indeed  their  general  discharges  are  the  more  conspicuous 
of  the  two.  A  sensation  is  often  ^nsibly  followed  only  by 
loeal  movement:  initras  very  strong  its  effect  on  the  organ- 
ion  as  a  whole  is  nnobtnisi^-e.  But*an  emotion,  besides 
the  more  obvious  changes  it  worica  in  the  musclee  of  the 
fare,  hnbitiiftlly  works  change^),  external  and  internal, 
ihroughont  the  boily  at  large.  The  respiration,  the  circnla- 
tioii,  the  rligestion,  as  well  as  the  attitudes  and  movements, 
are  influenced  by  it  even  when  moilerate;  and  everyone 
knows  how  strong  passions,  pleasurable  or  painful,  prth 
fdundly  disturb  the  whole  system. 

g49.  Nothing  has  yet  been  said  about  the  most  con- 
spicuous and  most  important  diittinctian  existing  among 
i^lhe  feelings.    Every  feeling,  besides  its  minor  variations  <»f 
itensity,  exists  under  two  strongly -eon  trasteri  deprcos  of 
intensity.      There  is  a  vivid  form  of  it  which  we  call  an 
tirtiial  feeling,  nud  tliere  is  a  faint  furm  of  it  which  we  call 
in  ideal  feeling.     What  is  the  nature  of  this  difference  as 
intcrpretetl  from  our  present  stand-point! 

^\^len  studying  nerve-stnictnre,  wo  saw  that,  in  addition 
to  connections  fonned  by  grey  matter  lietween  the  central 
ends  of  afferent  and  efferent  nerves,  these  have  connec- 
tions  with   centripetol   and   commissural   nerves,    which. 
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arc   again   coiiTiecteJ   with   more  distant   norros.      And! 
wbeu  studying  nerve-f unction,  we  eaw  tiiat   a   diaturlf 
nnc*c  set  np  by  an  afferent  non'p  in  its  panglion,  doi?B 
not  HiTert  oxrliiwvoly   the  effe«Mit  nerve,   lint   that   part 
of    it,    conveyed    through    centripetal    and    M^^lmis8u^al^ 
ncnrea,  flfft'rlii  other  centres,  and  thcMt  again  others,  until 
it  has  roverhorntod  throughom  the  entire  nen'oiig  system. 
What  followed     These  reverberations  are  feeble  distiirb- 
anceft.      And  ever\'  wntre,  liable  as*  it  is  to  bo  strongly 
diaturbod  tlirongh  its  atferoni  or  contripetul  ner\'e,  is  liable 
also  to  lie  feebly  distiirbed  by  theao  rovrrborationa  arriving* 
tlir^nigh  nfhrr  noires.     What  then  niiist  biippen  with  each 
of  the  liftern'motor  elciuenu  comptwing  thftjic  higher  centres 
in  which  nervous  changes  become  diHtiges  of  consciouHuesal 
When  it  is  affected  through  thediroet  and  fully-opened  route, 
liy  tliat  peripheral  inipressinn  to  which  it  wtiinda  organically 
reJated.it  evolves  much  molecular  motion,  becomes  an  activeii 
propHgator  of  disturbances  throughout  the  nervous  flystem,  I 
and  is  the  scat  of  what  we  call  a  real  feeling;   but  when  it 
19  aff'ected  by  these  secondary  waves  diffused  from  other 
Btrongly  excited  parts,  it  becomes,  as  compared  with  them 
for  with  itself  under  the  prrviruLi  condition)  a  generator  of 
hut  lillle  molecular  motion,  and  is  the  seat  of  that  faini 
feeling  which  wc  distinguish  as  ideal.     In  brief,  thoMi 
rivid  states  of  consciousncfis  whlrh  we  know  as  sensations, 
accompany  direct  and  tiiercfore  strong  excitations  uf  tierve- 
centres;    while  the  faint  states  of  consctousneeH  which  wQi 
know  as  remembered   sensations,   or  idmis  of  pen»Htir>n», 
Rceompany  indirect,  and  therefore  weak,  excitations  of 
the  BBine  nerve-centres. 

That  the  contrast  of  intensity  between  the  effects  of^ 
direct  and  indirect  excitations,  though  it  holds  generally, 
does  not  hold  without  exception,  in  a  fact  quite  reconcilable 
with  this  interpretation.     For,  on  the  one  hand,  a  <lirect^ 
excitafinn  may  Im?  very  feehlo;    while,  on  the  other  hand, 
through  a  concurrence  of  diffused  disturbances,  an  indirect , 
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'^  'tnrion  may  risft  to  oonsidprflhic  utrengtli.    TTenoe,  oe- 

nally,  an  ideal  focUng  will  become  almost  or  f|tiito 

pqual  in  vividnOBB  to  a  real  feeling.    Kfl[i?cially  may  this 

'  I ;  1  n-n  when  the  nerrfr^fintrD  eoiipt'rned  ia  sun^lmrged  with 

■  tl;  -oiiieo  a  small  distil rbanfc  may  tlipii  w^t  up  in  it  an 
■monnt  of  rhaTiRe  wjtial  to  that  which  a  great  diaturbatico 
j.r.-I\ji*i>«  wlion  only  the  ordinary  quantity  of  blood  is  pre- 
vtuU  And  it  it!  a  matter  of  olwervatiou  that  congested 
nervo-eentrcB  are  thoeo  in  which  indirectly-exeitfld  feelings 
Tcarli  an  intensity  scarcely  lees  than  that  of  directly-exeiied 
foplings. 

When  wc  paw  from  the  feelings  calltKl  sensations,  of  which 
the  strong  forms  are  peripherally  initiated,  to  the  XucUugs 
called  emotions,  of  which  the  strong  forms  are  centrally 
initiated,  we  find  tlie  diflTurcncc  between  the  strong  and  the 
wpok  forms  by  no  means  so  greiit;  fio  that,  in  fart,  ideal 
rmuiion  paasos  into  actual  emotion  without  any  line  of  de- 
tuarcation.  Obviouely  tliis  is  what  might  be  anticipated. 
For  whether  ideal  or  actual,  emotion  is  an  accompaniment 
of  an  indirect  excitation:  it  is  not  an  imtacdiatc  result 
of  perijiheral  imprL-SHions,  either  simjile  or  combined; 
biit  a  mediate  or  remote  result,  of  them.  Hence,  all  emo- 
tion.'s  vivx<\  and  fainr,  l>eing  thf  subjrctirc  aspects  of  oV 
jeclire  nervous  changes  that  are  proilncetl  indirectly,  are 
dwtingiiishable  only  acconling  to  tho  degree  of  indiroctnees 
of  the  excitation,  and  this  admits  of  insensible  gradations. 

g  50.  One  more  general  troth  mtist  be  set  down  to  com- 
plete Ihc  ontlinp.  The  foregoing  inferences  joined  witli 
Borne  c^mtained  in  tlie  last  chapter,  introduce  lis  to  it. 

In  S8  36,  H7,  it  was  iwiuted  out  that  nerve-centres  dis- 
inlf'^ralCil  hy  action,  are  perjietnally  redintegrating  them- 
aelvoA,  and  again  becoming  fit  for  action.  We  saw  that 
rc(Miir  partinlly  malcps  up  for  waste  from  in-itant  to  instant, 
and  that  the  arrears  of  repair  are  made  np  daily  during 
that  period  of  (jniescence  when  waste  almost  cease*.    "We 
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fiirlhor  saw  tliat  Uie  rp«toration  of  a  nen'r-oentrp  to  its 
of  integrity,  is  nut  «ul,v  tlit*  tilling  uji  uf  it»  quantum  uf  d' 
.  coniposahlc  matter,  but  is  aUo  the  replnoing  of  motecul 
most  t'Xin>set!  to  iliflliirtmnce,  and  roiiseqiiently  tliR  produ 
tion  of  fl  tiHnparativfly-uiisiflhlo  slate.  And  we  saw 
after  a  period  of  profound  repose,  there  thus  oriaea  a  con- 
dition of  thenervc^entrc4  8ueli  that  very  nlif^ht  stimuli  cause 
nervous  dischargoa. 

This  law  appUee  uot  gouerally  only,  but  flpet-iully  to  each 
nerve-centre  and  eacb.  of  its  eom|>onent  parta.     In  propo 
tion  afl  any  part  of  a  norvn-eentre  lias  Ivceii  for  a  long  ti 
unused — in  pro|Kirtio»,  tliiit  is,  as  repair  of  it  has  gone 
day  after  day  and  night  after  night  unhindered  hy  appi 
c'lahle  wEffto,  it  mu»t  he  brought  to  a  state  of  more  than 
ordinary  instability — a  state  of  oxcceaire  roadincsB  to  de- 
compose and  discharge.    What  must  happen  I    In  common 
witli  all  otlipr  parts,  it  is  exposed  to  tliese  reverberations 
which  from  iiisiaiit  to  iustaiii  hi)  the  nen'ona  f^y^tem.     Ita 
extreme  instability  must  render  it  nnuRually  aenfiitire  to 
thcae  re vcrl>c rations — nnii?iinlly  ready  to  undergo  change 
10  yield  up  molecular  motion,  and  to  bet.-oine  the  Beat  oi 
the  ooDcomitaut  ideal  feeling.      BeiddeB  a  great  liahilit; 
to  the  ideal  fet-ling  tliis  same  eondition  must  entail  a  grea 
strength  of  it;    and  m  while  thr>  instability  eonttnuca, 
strong   i<leal    feeling   will    Iw    pcr|ietual]y   arotiaed.      Aa,J 
however,  the  nerve-centre  in  which  «ueh  aeeondart*  raole- 
cnlar  changes  ami  aecom panning  ideal  feelings  are  thus  Bet 
up,  is  somewhat  wasted  by  them,  it  follows  that  after  theyl 
have  gone  on  for  a  considerable  perio«l  the  instability  of  thi 
centre  will  be  diminished:   it  will  no  hmgcr  be  so  easilv  d 
eonipoHfd  by  indirect  disturbaneeu,  and  the  feeling  will  no! 
be  prwluee<l. 

Here  we  have  the  interprrtation  of  what  are  callej 
ds/nrfiji.  Pesirea  are  ideal  feehngs  that  arise  when  the 
real  feelings  to  which  they  corresixind  have  not  been  ex 
perienced  for  some  time.    They  arc  then  liable  to  he  exci 
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by  varions  of  the  iiiilirect  disturbaiiei's  ruflecteU  from  part 
U>  part  of  the  nervom  sysiem.  They  are  usually  vivid  and 
pernsteut  iu  firo{K>rtion  to  the  previous  period  ol  rest — 
more  vind  and  more  jwruiitciit  than  ideal  feeiings  of  the 
Buuc  kind  under  onliuary  couditioos.  But  after  a  pro- 
longed {Hiriud  during  which  they  continue  to  arise  aud 
llmoKt  monopolize  couMnousncaSj  thoy  bocoiuo  feebler  and 
tinaJIy  die  away. 


§  51.  Sucli  are  the  leading  truths  of  .^Btho-Physiology, 
set  forth  with  as  much  fulncsri  as  la  here  requiBitc.  Sensa- 
tion and  emotion  in  tltrir  relations  to  nervous  action,  have 
been  dealt  with  generally;  and  whatever  has  been  said  of 
ipecial  ttensatioiw  and  spcc-ial  emotiong  has  bc^en  snid  merely 
to  illustrate  a  law  which  holds  among  all  the  rest.  The 
coacomiUDt«,  euhjcctivo  aud  objective,  of  each  particular 
land  of  Deusation  and  each  particular  kind  uf  emotion, 
I  here  pass  over.  They  may  Iw  studied  to  great  advantage 
In  the  work*  of  Profewor  Bain  on  The  Senses  atul  t^a 
TnUUect,  aud  The  £motwni  and  th^  WUl;  in  which  he 
b«B  given  an  elaborate  aaiouni  of  the  eonnection  between 
eaeh  partictdar  feellnp^.  simple  or  complex,  and  its  various 
pbymeal  ac«>ntpanimenta.  To  these  works  I  must  eom- 
mend  the  reader  who  wishes  to  trace  out  these  minor  cor- 
ndations.  As  data  for  the  prcjwnt  treatise,  the  only  facts 
nredfiil  to  he  carrietl  with  us  are  thosM*  w;t  forth  iu  the 
precediufj  sections.    They  may  be  summed  up  thus. 

Feeling  of  whau'ver  kinil  is  directly  known  by  each 
person  in  no  other  place  than  his  own  consciousness.  That 
feelings  exist  in  the  world  Iwyond  consciousness,  is  a  belief 
reached  only  through  an  involve.!  combination  of  infer- 
ences. That  alike  in  human  and  inferior  beings,  feelings 
ore  aoeompiiiiinents  of  changes  in  the  peculiar  structure 
known  as  the  nervous  system,  is  alao  an  Jndirectly- 
eetabliflhed  bplief.  And  that  the  feelings  alone  cognizable 
by  flBy  individual  are  products  of  the  action  of  his  own 
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tiervoua  syatein,  which  lie  hna  uerer  reen  and  on  wtich  be 
cau  tr>'  tin  exjwnmcnts,  la  a  belief  oiil^-  to  be  arrived  at 
through  B  furlhrr  cliuin  of  rtiosuning.  ^i;  vert  he  less,  the 
cvidonce,  thoii^li  »o  Luilirect,  is  m  Rxtensive,  au  varied,  uuil 
BO  con^ruuua,  that  vrn  may  accept  the  concluaiun  without 
hesitation. 

The  coneliiMon  having  been  accepted — provigionallv  if 
not  penuaneiitly — ite  validity  is  shown  by  leadLug  us  to 
anticipate  Inily,  iu  one  sot  of  eases  after  another,  tlie  ])ur- 
ticular  subjective  jilienoinena  that  aeeompany  purtieular 
objective  phenomena.  \Vc  have  seen  that  the  several 
i-ir»'iiinstaiicc8  which  facilitnte  or  hinder  nervous  aotion, 
arc  also  circuriigtaucoa  whicli  facilitate  or  binder  feeling. 
Wo  have  seen  lliat  as  nervous  action  uceupios  appreciable 
time,  8o  feeling  oeenpiea  apijretrinble  time.  We  have  goen 
that  eaeh  feehng  leaven  a  imrtial  itieapacity  for  a  like  feel- 
ing m  OH(^h  iiervuut)  action  leuve^t  a  ])nrlifll  iiieapaeity  fur 
a  like  norvoiia  action.  We  have  seen  that,  other  things 
tiqual,  tln>  iutrnisiiie-s  of  feclinp^  \-flrv  as  the  intensities  of 
thie  correlative  [lervoua  actions.  We  have  seen  that  the 
difference  between  direct  and  indirect  nervotu  disttirbaneoa, 
corresponds  to  the  iliiTereiice  between  ifu-  vivid  feelings 
we  call  real  and  the  faint  feelings  we  call  ideal.  And  wc 
have  aeon  that  ccrtnin  more  apecial  objective  phenomena 
which  nervous  aotii.>n9  pr^ent,  have  answering  subjective 
phouomeua  iu  the  forma  of  feeling  we  diitlinguish  as  desires. 

Tliua,  iinpoHsible  a»  it  Ja  to  fyi  imme^liate  proof  that 
feeling  and  nervoua  action  are  the  inner  and  outer  faces  of 
the  Htmie  change,  yet  the  li;^'pothc«ia  that  they  are  ao 
bannonizes  with  nil  the  olwerved  facts;  and,  aa  eleowborc 
shown  (J'trat  Pnncfjjie*,  §  40)  no  other  verificatinn  in  po* 
dihle  for  u.'»  than  tliiit  which  results  from  the  eatabliahmt 
of  complete  eongruity  among  our  experieacea. 


» 


§  52.  V!e  may  now  cntor  on  our  special  topic.  Thus  for 
wt  have  been  occupied  with  the  data  of  Ps.vcJiolopy,  and 
BOt  with  l*svchoIo^  properly  Bo-called.  Here  leaving  tlie 
fodudationa  we  pass  to  the  suiwrstniclure. 

Ifot  a  few  readenj  will  be  surprised  by  the  HMcrtion  that 
none  of  the  truths  we  have  been  contemplating  are  paycho- 
kf^ical  tnitlis.  Since  the  anatomy  and  physiolog^v  of  the 
nervtnis  a^'stem  have  o(\>iipicd  so  much  attention,  and  since 
it  has  been  growing  manifest  that  there  is  a  fundamental 
ortnneotion  l>ctweGn  nervous  cbangea  and  psychical  states, 
there  has  arisen  a  confusion  between  the  phenomena  which 
anderlie  Psychology  and  the  phenomena  of  Psychology  it- 
self. In  reality,  all  the  fact^  uswertained  by  those  who  have 
made  nerve-atructure  nnd  nenc- function  their  stutlies,  arc 
beta  of  a  simpler  order  than  those  riphtly  termed  psycho- 
logical; iIioueIi  they  are  facts  entering  into  the  compoai- 
tkm  of  psycholo^oal  factB. 

Moat  will  admit  without  hesitation  that  the  first  five 
ehapters  of  ihin  part  conflist  of  prnpottitionn  which  are  exclu- 
sively morphulugical  and  ph\'8iolupical.  In  them  the  stnic- 
tnre  of  the  nervous  syatem,  it«  functions,  the  conditiona 
to  its  action,  &o.,  have  been  dealt  with  purely  as  physical 
(ihcnonienA — phenomena  as  purely  physical  as  the  abeorp- 
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tion  oi  uutriiueut  or  the  rireulatiuii  of  ttie  Uluod.  Whatever 
implicatioDH  may  have  arUtsD  from  the  use  of  words  that 
carry  with  t\u-ni  iii<3iroot  niciiiiinga,  the  direct  iiKikiiiugB 
all  the  pi-o[Ju6iiioii&  set  down  have  nowhere  iiiiplied  cua 
suiuuituetts  ur  fceliu^;  and,  igauriii^  cuiiBL-iuusiice.e  ur  fwlingi 
they  have  left  out  tliiit  whiidi  is  tacitly  or  avowedly  contuined 
in  every  propoHitioti  f»f  l'Byeliolnj»y. 

It  will  probably  be  tlioufEht,  huwovor^  that  at  any  ra 
tniihs  belonging  ro  Psychology-  proper  are  to  be  fnxind 
in  the  lai^t  rhapter.    Dealing  aa  tlic  la.4l  ehaptfr  doeii  witli 
the  connections  between  nervous  changes  and  feclinf^s,  i 
neceeBarily  bei'omes,  by  including  a  [Myelitcal  eloiuent,  ii  part 
of  paycliical  science.    To  this  the  rejoinder  is  Ihat,  tiiougli 
Hcan  scarcely  bo  excluded  absolutely  from  the  bo<ly  of  this 
■cienoe,  yet  itdnwnot  strictly  fall  within  that  body.   /Kstho- 
physiology  has  a  position  that  is  entirely  unique.    It  belongs 
neither  to  the  objective  world  nor  the  subjective  world;  but 
taking  a  term  from  each,  occupi'-a  itjelf  with  the  correlatioa 
of  llio  two.     It  iiiny  u*it-h  as  uiuch  pntpriety  Ik?  included 
in  the  domain  of  phyaieal  science  as  in  (he  domain  of  {wy- 
chieal  acienec;    ami  must  be  left  where  it  stands,  as 
link  between  them. 

Perha|)stLisexp]ana1iou  will  incmaso  rather  than  decrease 
the  snq)n«>  prtKlueed  by  the  a.s.'^ertion  that  was  to  be  ju 
iied.  To  clear  up  the  confusion,  we  must  examine  more 
carefully  the  distinction  between  tlie  tnitha  whicli  are 
strictly  psychological  and  those  which  merely  enter  into 
thoeompofiition  of  psychological  truths. 


I 


&  58.  Tliroughout  the  preceding  chapters,  inchiding  eren 
the  last,  every  proposition  mt  down  has  expressed  some 
relation  of  phenomena  occurring  Avithin  the  limits  of  the 
organism.  The  subject-mflrter  has  been  the  characTer  of 
a  structure;  or  the  effect  which  a  disturbance  set  tip  in  one 
place  has  in  causing  motion  in  another;  or  the  connection 
between  the  physical  state  of  the  wkole  ur  a  part  of  tliQ 


I 
I 


THE  3C0PR  OP  PSYCHOUtay. 


131 


er^iiiani,  rikI  wuue  geuera)  or  local  nervous  proccaa;  on 
ibc  varialiK'  intensity  of  an  aetiou  in  a  ner^'c-^entre  as 
jHenuini'i)  liy  ii  protriHlinju;  like  nction;  or  the  intcrdepen* 
deoc?  of  iriienial  pti^'ncal  cbangcs  and  intBrnul  i)«yeliicul 
chan^rett.  That  i»  (o  nay,  ihe  atlentiun  has  ev<?r}*where  boon 
(iirectc^l  uxciuaively  to  co-existences  and  sequcnei's  of  which 
liie  body  alone  is  the  sphere.  Dialliict  or  tacit 

refereiun*  has,  indeed,  frei|iiBntly  be<^n  made  to  some  external 
£orco.  Either  a  disturbing  agent  l>*ing  heyond  the  limits  of 
the  nrfEani^in  has  Uiin  refemd  to  in  general  tenua,  or,  for 
UliutnUiou's  Mike,  this  or  the  other  kind  of  diitlurbiug  agent 
IktB  liPim  named.  But  eiicb  mivrvuves,  viigue  or  dif^tinct, 
Kare  been  made  merely  becauae  it  was  needful  to  rtU|i|K-iiw 
wmething  by  wiiieh  an  or^nnic  chiiufite  was  set  up;  not 
I"  ■  'lU^  Hdnicihing  had  to  he  included  in  the  propoai- 
ii.  (iwn,  wliich  in  every  case  fonuulaied  an  internal 

ndatiuD  only.  The  entanfclement  of  phenomena  is  such,  that 
wr  can  never  cut  off  aln*ohUely  fmm  all  olherii  the  par- 
ticular phenumena  we  are  dealing  witJi;  but,  boL-ause  we 
(tmnippiiMi  Uicae  other  phennweaa,  it  d<»eB  not  follow  (iiat 
•■  to  which  they  pertain  forms  i*art  of  the  acience 
h  we  are  (tpeoially  .vcupie«l.     For  ingtancc,  it  is 
■  to  dtw:rilH>,  or  think  of,  a  chemical  experimout 
thai  dtaeloaes  same  chemical  relation,  witliout  making  tUs- 
linct  or  tacil  referencea  to  ]ihyrtical  relations — the  pouriuj^ 
and  mixtnn-  of  li^nid^i,  the  ascent  of  bubbles  of  disengagotl 
ea*»  the  &llinf;uf  a  precipitate;  but  it  is  not  therefore  held 
that  we  arc  inetudinf^  phyitioii  in  our  chemi.4tr^'.    Similarly, 
it  miut  be  admitted  that  though  the  foregoing  chapters 
hive  tacitly  aaaumed  euvirouing  forcce,  yet  thia  assumption 
H^M^^^  simply  incidental  to  the  study  of  iutenial  co- 

^^^^^Kii  lung  03  vie  state  facts  of  which  all  the  terms  Uo 
^^^^^lDl^  organism,  our  farts  are  morpliolngii-al  or  phy- 
I  lud  in  uo  degree  psychologicHl.     Kven  though 

I  o  with  which  we  are  dealing  is  that  between  a 
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nervous  change  anil  a  fL>eling,  it  is  still  not  a  |i8ydiolof 
relation  bo  long  as  the  feeling  is  rcgiirtled  merely  as  eoi 
nected  with  tlie  nervoTw  obnngc.  and  not  as  connected  with 
Bouic  existence  U-ing  outside  tlie  orgaiiistn.    As  ccrtaitdy  as 
the  ixiau  who  deiiioiistrate»  by  dissection  the  articulatiuus  of 
the  bnries,  and  the  man  wlio,  by  a  sphypuograph,  delineated 
tlie  var^-ing  nmlions  of  the  heart,  htl-  reitpeetively  studying 
inorpholi>gy  and  i>h_>"sinN)gy;  «)  crrtaiuly  is  the  man  who 
exnniineft  nen'ous  glnictnre  and  ex|ierinieiit8  on  iiprvoi 
function,  a  student  of  these  same  sciences,  if  he  consider 
the  inner  oorrelatioiifi  on!y  and  does  not  ainiultanconah 
consider  the  aaewering  outer  correlations. 

For  that  which  distingiiifihc*  Psychology  from  the  scicnci 
on  w)ii('h  it  rests,  is,  that  eacli  of  its  pro[Kh<itir)iiK  inki^  a< 
count  both  of  the  connected  internal  phenomena  and  of  the 
conneeted  external  phennmona  to  which  thevrefcr.  In  a  phy- 
niiilogienl  pr<»poftitif>n  an  inner  rrhition  is  the  essential  ruI>-^ 
jeet  of  thought;  but  in  a  psychological  proposition  an  oute^f 
rolathm  iy  jfiinr^I  with  it  h»  a  co-essential  subject  of  thought     " 
A  relation  in  the  environment  rises  into  co-ordinate  im- 
portance widi  a  relation  in  the  organism.    The  thing  con- 
temptate<i  in  now  a  totally  different  thing.     It  is  not  the 
connection  between  the  interna!  phenomena,  nor  is  it  tho^ 
connection  between  the  external  phenomena;  but  it  is  <!A^| 
eonn^ion  hetmeen.  tkeae  two  omnet^tion^.     A  psychological      ' 
propontion  is  necessarily  compounded  of  two  pr*JiKmitioua-^j 
of  which  one  concerns  the  subject  and  the  other  concemlH 
the  objetrt;  and  rannot  be  expressed  without  the  four  terms 
which  tliese  two  propositioiiH  imply.     The  distinctiim  may. 
be  best  explained  by  symbols.    Sn]ipone  that  A  and  It  ii 
two  relflteil  manifestations  in  the  environment^— say,  tl 
colour  and  laate  of  a  fruit;  then,  so  long  as  we  (."ontemplati 
their  relation  by  itself,  or  us  assot^iated  with  other  external 
plienoroena,  we  are  occupied  with  a  portion  of  physical 
science.    Now  suppose  that  «  and  b  are  (he  Bt^nsations  pro- 
duced in  the  organism  by  this  jieeulinr  light  which  the  fruit 
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by  the  chemical  action  of  iu  juice  on  the 
len^  so  lung  as  wc  study  llie  action  of  tlie  li^liC  on 
the  n?tina  and  optic  centres,  and  consider  how  the  juice  acta 
op  in  otIuT  Pt'ntrffl  a  ncrvou.-!  chaiipo  knowti  its  t^wpotiinn, 
we  «re  ownpicd  wiili  facts  bclungiuf^  to  tlic  st^iencca  of 
Pbyaiology  and  jiKatho-pbyaiolc^v.  But  we  pass  into  the 
domain  of  Psychology  the  moment  we  inquire  how  there 
comes  to  exist  within  tlic  organism  a  relation  between  a  ami 
h  thai  in  some  way  or  other  corresponds  to  the  relation 
Nrt«-eeu  A  and  B.  Psychulopy  is  exclusively  <xmcerne<l 
wilb  this  connection  between  (A  B)  and  (a  b) — baa  to  in- 
Teadgato  ittfnacure,  itaoripn,  il.s  meaning,  (be. 

A  moment's  introspection  will  now  make  it  clear  to  the 
iwider,  that  lie  cannot  frame  any  psycbological  rouception 
without  tints  looking  at  internal  coexistences  and  ae- 
i|oenei-3  in  their  adjustnienta  to  external  co^xistencea 
and  8e<(uence*.  if  he  studiea  the  ainiplcst  act  of  por- 
ceptiun,  as  tJiat  of  localiKing  a  touch  in  some  part  of  bis 
■idii,  tbo  iudispensabto  terms  of  his  inquiry  are: — on  the 
one  bawl  a  thing  (1)  and  a  position  (2),  l»oth  of  which 
be  nftartls  as  objective;  and  on  the  other  hand  a  wneation 
(d),  and  a  state  of  consi'ioiisiiess  constituting  his  apprehen- 
aioD  i)f  po»!ition  (4),  both  of  which  he  reganls  as  snhjiH'tive. 
AiEain,  to  cite  an  example  from  the  opponite  extreme, 
if  he  takee  for  his  problem  one  of  his  involved  sentiments, 
as  that  of  justice,  he  cannot  represent  to  himself  this 
Kotimont,  or  give  any  meaning  to  its  name,  without  calling 
14  mind  actions  and  relations  suppoAcd  to  cxiit  in  the 
enviruuuient:  neither  this  nor  any  other  emotion  can  be 
aroustHl  in  cousciousue^  even  vaguely,  without  [>ositing 
■omothing  U>yond  oonseiuusness  to  which  it  refers.  And 
whni,  instead  of  studying  Psychologj*  subjectively,  be 
siiidie-3  it  ohj«?ctivcly  in  the  acta  of  other  beings,  he 
similarly  finds  himself  incapable  nf  dtirring  a  step  with- 
out thinking  of  inner  correlations  in  their  references  to 
outer  correlations. 
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^  54.  It  is  coiitpndod  by  some  that  Psyt^li^l^Ky  '^  ^  P°<^ 
of  6iol»f(.v,  ant\  ^\ut\\h\  l>e  tiicrgcd  in  it;  and  thoeie  who  hold 
this  view  will  (itjssiljly  answer  the  above  ai^iiueiit  by 
ftnying  that  in  many  canes  ihv  noti-|jB.ycho  logics  I  jMirt  o^ 
Bioluf^y  alwj  takes  into  a'ccount  |)hcnonienu  in  the  envii 
inont,  and  even  definite  eotineel.ians  among  tliejie  }>beiu 
nieim.  'Vhv  life  of  every  orpiniHrn  l-*  a  cuntiniums  adiipt 
tion  of  its  iiuier  actious  to  outer  actions;  and  a  compk 
jnierpreiation  of  the  inner  flctions  involvca  rccognitic 
of  the  outer  ftctions.  The  annufll  production  of  leave 
flowers,  and  eee<U  by  plants,  is  adjusted  to  the  annt 
cliangei^  of  the  ftraaoiu;  and  tUern  is  in  aiiiinal.<4  an  adjnii 
menl  Lit^tween  exlernnl  clmngea  in  teinjicruture  and  abunc 
ance,  and  intemal  pruductioo  of  ova.  Moreover,  then? 
many  speeial  relations  of  stnu'tnre  and  fnnetion  in  plant 
and  animals,  that,  liave  reference  to  S])e(>ia1  relntions  of  at 
ture  and  function  in  Aiirruuudin^  pluntB  and  uuimalu:  ii 
vtaaee  those  arrangements  uf  the  fiexual  organs  that  fit 
particular  phieuopauis  for  being  fertilizmi  by  ihe  particular 
inttcrts  (hat  vinit  tbetu. 

But  tnie  as  \»  this  eoneeptiun  uf  Life  (and  liaring  based 
ihe  Principles  of  Bi4}iogy  an  it  I  am  not  likely  to  question 
or  to  undervalue  it),  I  never! Iielew  hold  the  dii-tinction 
above  drawn  to  be  aubstuntially  valid.  For  thro\igh- 
out  Kiology  pr«>i>er,  the  envirminent  and  ita  eorrelaled 
phenomena  are  either  but  taeitly  reeogniiie*!,  or,  if  overtly 
and  dolinttely  roeognizcd,  ore  ho  but  oeeaaionally;  while 
the  orgfliiir^in  and  iti4  eonvlaled  ])heii(iriu-tm  praclieally 
niono])olize  tliu  attentinn.  But  in  Payehology,  the  cor- 
related pbeuomeua  of  the  environment  are  at  every  step 
avowedly  and  distinctly  recognized;  and  are  as  essential 
to  every  psychological  idea  as  are  the  correlated  phe- 
ncHneiia  of  the  organism.  Let  us  observe  the  contrast 
as  exeniplilied.  We  study  digestion.  Digestion  implies 
food.  Food  implies  neighbouring  plants  or  animals.  But 
this  implication  sean^cly  enters  into  our  study  of  digestion, 
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aniess  wp  ask  tho  quite  special  qiicgtinn — hnw  tlic  digeative 
ttr^aiis  bpTome  fittrd  to  the  niflteriais  thry  liave  to  act  UT>nn? 
A^in.  when  we  inti?rprot  respiration  we  take  for  granted  a 
surrounding  oxygeimtwi  mc-diaim.  AiiJ  yet  t»  show  how 
fur  ilie  two  may  be  separattsl,  we  need  only  reiiioniher  that 
tiw  phenomena  of  respiration  may  be  rerj*  well  traced  out 
ill  one  whf>  breathes  a  l)ladder  of  ga»  artificially  oblaine<l 
from  peroxiile  of  niaii^Tinesi?  or  clilnrali'  of  poijieli.  Ouce 
more,  if,  in  following  out  the  life-hiBton,-  of  a  plant,  we  have 
to  note  th**  adapifltion  of  its  hooked  Bccds  to  the  woolly 
fleece  of  the  aninifll  whirh  accidentally  carries  them  off  and 
tliaiKTBcci  diem,  thij  diiiliuct  reference  to  epivially-counecled 
phenomena  in  the  environment,  occure  eillier  hut  once  in  an 
aceonnl  of  tlie  plant's  life,  or  only  at  long  intervab*.  Jn  fact, 
we  may  say  that  the  gre^t  niaas  of  purely  bioLt^cal  pheno- 
mena may  be  rlirtplayed  for  some  lime  by  an  organism  de- 
tached from  its  medium,  aa  by  a  fish  out  of  water.  Now 
ofaeerve  bow  different  it  u  with  psychologieal  pheoomena. 
We  cannot  explain  a  flingle  act  of  a  fish  as  it  moves  alKiut 
in  the  Avaler,  wiiliuut  taking  into  acetnml  its  notations  to 
neighbouring  objects  di»tinguisbed  by  specially-related 
■ttribnies.  The  Instinctive  prrweedings  of  the  insnrt, 
equally  with  those  which  in  higher  creatures  we  call  in- 
telligent, we  are  unable  even  to  express  without  referring 
to  things  around. 

In  brief,  then,  the  propoaitions  of  Biology,  when  they 
imply  the  environment  at  all,  imply  olnuwt  exclusively  Us 
few  general  and  constant  phenomena,  which,  becauae  at' 
their  generality  and  constancy,  may  be  left  out  of  con- 
fidcratinn;  whereas  the  propoflitions  of  Psychology  refer 
to  ita  mnltitudinous,  special,  and  ever-varying  phenomena, 
which,  l»eeau8e  of  their  spei'ialily  and  chauguability,  cim- 
not  bf  left  uut  of  considenitioD. 


§  55.  The  admiavion  that  Pnychology  in  not  demarcated 
from  Biology  by  a  sharp  line,  will  perhaps  be  construed 
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into  tlio  afltnifitninti  that  it  cannot  rightly  bo  rrgardixl 
(lifltint-l  scionre.     But  thmc  wlio  eo  construe  iht;  ailiiiissinn 
midconroivc  tho  naturra  of  tho  rplniiotiB  onionp  the  sciences. 
They  jissunio  that  there  pxwt  objectively  those  clear  separa- 
tions wliicli   the  nceilH  of  classification  Icftif!  va  to  niako 
Biibjectively.    Wliereae  the  fact  is,  that  beyond  the  divisioua 
botwt'cri  the  llii"co  fiiiulaiucntal  urdens  of  tlie  flcii-nces,  A 
stract,   Abstract-concrete,   and   Concrete,    there  exiKt   o 
jeelivL'ly  no  clear  wpiinitions  at  all:  there  are  only  ditlei 
ent  proiipH  of  phenomena  brnadly  contrasted  but  ahadin, 
off  one  info  annlhrr.    To  th<Mp  who  accept  tlic  (ioctrine 
KvolulJon,  this  scarcely  ncedi*  sayinp;  for  Kvolution  bei 
a   universal   process  one   and   continuous  throughout 
foniiB  of  existence,  there  can  be  no  break — no  chanpe  from 
one  p;roup  of  cuticrcti^  phenoniiona  to  another  without  a 
bricljrt.1  of  in  termed  tale  plienoineua.     It  will  be  well  he 
however,  to  show  by  ilhwtrnrions  iliat  thn  simpler  concre 
sciences  are  .leparablc  from  one  another  only  in  the 
way  that  rsycholopy  is  Bcjiarnble  from  Biology. 

Astronomy  and  GeolopA-  arc  reganled  as  distinct.  Hut 
Geology  ia  nothing  more  tliun  a  chapter  conlinuing 
detail  one  part  of  a  history  that  waa  once  wholly  astron 
mic;  and  even  now,  many  of  its  leading  fiicts  l»e]ong 
much  to  the  older  [wirt  of  the  history  as  to  the  youn 
Not  only  do  we  traw  back  the  Kart.h  to  a  time  when  its 
astronomic  attributes  were  uncomplicated  by  those  goo- 
logic  ones  that  have  gradually  arisen  as  it  cooled;  not  only 
ill  the  solar  heat,  causing  the  aerial,  marine,  and  iluvial 
eiirrent«  which  work  ru'wt  getdogit*  changes,  are  we  com- 
pelled to  reeop^ize  an  astronomic  force;  but  in  the  tidal 
wave  we  have  a  phenomonon  as  much  atttronomie  as  geo- 
logic, and  as  mnch  gcolopc  aa  astronomic.  Kven  he  who 
arbitrarily  exclude*  from  astronomy  everything  but  the 
molar  motions  tlirouglumt  ihc  Solar  System  (so  ignoring 
the  radiant  light  and  heat  by  which  alone  the  Sun  and 
plaueta  are  known  to  ua)  does  not  escape  this  difficulty; 
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lor  the  motion  of  tbe  tidal  wave  U  a  tauiat  motion  gcno- 
taled  by  foruea  such  as  generate  all  other  molar  motiona 
exhihit*-^!  hy  the  Solar  Sj'sipm;  aiul  yet  it  is  at  the  samo 
time  u  motion  of  matter  on  the  Earth's  surface,  not  dis- 
tin^i»halile  from  thoae  other  motions  of  matter  which 
constitute  geological  changes,  many  of  which,  indeed,  are 
eoncomitjmta  «f  it  The  sepanition  between  Bio- 

logy and  Geology  once  acemcil  impassable;  and  to  many 
aeemii  bo  now.  Hut  every  day  brin(^  now  roaBons  for 
believing  that  the  one  group  of  phenomena  has  grown  out 
of  the  other.  Organisms  are  highly-differentiated  portions 
of  the  matter  forming  the  Eartli's  crust  and  its  gaaeotis 
envelo[)o;  and  their  differentiation  from  the  rest  haa 
artDpn,  like  other  ditlerc-utialions,  by  degrtnw.  The  eliasm 
between  the  inorganic  and  lite  organic  is  being  tilled  up. 
On  the  one  hand,  some  four  or  five  thousand  compounds  onco 
reganlod  as  exehmivoly  organic,  have  now  lieen  pro<liice.d 
artificially  from  inorganic  matter;  and  chemists  do  not 
dooht  (heir  ability  so  to  produce  the  highest  forms  of 
orgnnic  matter.  On  the  other  hand,  the  mieroecope  has 
trnead  down  organi-^ma  to  simpler  and  ampler  forms  imtil, 
in  the  Prvtoffenai  of  rrofess(*r  Ilawkel,  there  haa  l>een 
TCAched  a  type  distinguishable  from  a  fragment  uf  albumen 
only  by  its  finely -granular  character. 

Thiw  llie  distinction  between  l-tiolog>'  and  Pflyeholng_y  has 
the  same  juaiiticatioa  as  the  distinctions  between  the  con- 
crete avtencea  below  them.  Theoretically,  all  the  concrete 
Bcienrefi  an*  adjoining  tracts  of  one  science,  which  has  for 
ila  subjeel -matter,  the  continuous  transformation  which  the 
I 'Diverse  undergoes.  Practically,  however,  they  are  dia- 
tingniBhable  aa  successively  more  specializeil  part^  of  the 
total  science — parts  further  specialized  by  the  introduction 
of  additional  factors.  The  Astronomy  of  the  Solar  System  U 
a  specialized  part  of  that  general  Astronomy  which  includes 
our  whole  Sidereal  System;  and  becomes  specialized  by 
Ijiking  into  account  the  revolutions  and  rotations  of  planets 
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and  satellitefl.    Geology  (or  rather  Oeogcny  Int  us  call  it, 
that  we  mnv  include  all  those  mineralogieal  and  raeteorologi- 
rnl  fhanprs  which  llu;  woni  Geology,  as  now  used,  recognizee 
but  tapitl.v)  is  a  upecialiKcd  part  of  this  special  AsUonoinyii 
and  hcMTomPS  5|)iK^iali7.pd  by  joining  with  the  effects  of  th^H 
Earth's  mohir  niolioiis,  the  efTwti*  of  conliniiouB  decrease  in" 
its  internal  molecular  imttinii, and  tlie  effects  of  rhe  luoleeidar 
motion  radiated  from  the  Sun.    Hiology  is  a  specialized  part 
of  Geogeny,  dealing  wiih  peculiar  aggregates  of  peculiar 
cheuiieal   compounds  formed   of   the   Earth's   8U(»erfieii 
elements — aggregates  which,  while  exposed  to  these  sat 
general   toree^   molar   and    molecular,   also   exert    certain 
general  actions  and  reactions  on  one  another.     And  Pay- 
ehology  is  a  sfiecifljized  part  of  Biology,  limited  in  its  appli^ 
cation  to  the  higher  diriainn  of  these  peculiar  aggregate 
and  occupying  itself  exclusively  with  those  special  aclior 
and  reactions  which  they  display,  from  instant  to  instant,     , 
in  their  converse  with  the  special  objects,  animate  and  ia^| 
animate.  ami<l  which  they  move.  ^^ 

Hut  this  intnKlnetion  of  additional  factors,  which  differ-     ii 
entiates  eaeh  more  special  science  from  the  more  genera|^| 
science  including  it,  fails  in  everj'  ease  to  differentiate  it 
absolutely;    because    the    intrfnlnction    of    the    additional 
factors  is  gradual.    It  is  so  not  with  the  Conerele  Scieneee 
alone,  but  even  ^vith  the  Abstract-concrete  Sciences,  which 
at  first  sight  seem  sharply  demarcated;  as,  for  instance, 
Physics  and  Chemistry.    Physics,  dealing  with  changes  in 
the  distribution   of  matter  and   motion   considert'd   apart 
from  unlikenesses  of  quality  in  the  matter,  is  obliged  to 
include  in  its  inquiries  nil  the  molecular  integrations  and 
disintegrations  caused  by  alterations  of  temperature — th^H 
meltings  and  evaporations  which  increase  of  heat  proilueea,^^ 
as  well  as  the  oondensationfl  and  crystallizn lions  which  follow 
decrease  of  hent.     Among  other  molecular  transformations 
rwulting  from  losses  and  gains  of  molecnlar  uioiion,  are 
those  known  as  allotropic — transformations  which,  without 
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»ppr»»oiaMy  altorinp  tho  degrees  of  inte^ation,  leave  tlio 
moieeulea  «)  re-arranged  ilial  the^v  exliibit  new  pro[)ertiea  of 
the  order  wo  call  chemical;  as  ts  shown  hy  their  chaogcd 
affinities  for  ihe  molwules  of  other  dulwtaneos,  and  h_v  their 
rhiagcd  effecta  on  our  nerve«  of  sense.  Miwt  we  class  such 
nioltxruUir  trauafonaatious  as  phjfsical  phenoiueua,  Ixwaude 
ill  each  case  the  molecules  concerned  are  all  of  one  ktndf 
If  fo,  what  are  we  to  aay  of  iaoiucric  traoaforaiations,  which 
all  chemists  recognize  as  of  ci»entiHlly  tho  same  naturel 
In  thcaCf  molecules  of  different  kinds  are  concerned.  And 
if,  because  they  show  us  a  re-Wiatri  button  of  hetorogeneoua 
molecules  instead  of  honio(i;enw>us  onos,  we  put  them  in  the 
cate^ry  of  cbeniieal  phenomena,  we  arbitrarily  dittRociato 
two  fiindamentally-siinilar  claRWs  uf  faints.  Pcrhaji^  it  will 
be  replied  tluit  in  igomeric  transformntiona  the  moloculea  arv 
homogeneonEL,  relatively  t<t  the  ro-diatribution  they  undergo; 
that  each  of  them,  retaining  its  individuality  imchnnged, 
romports  it^lf  toward?  the  re«t  as  though  it  were  a  simple 
molecule;  that  nothing  more  takea  place  than  a  regrouping 
of  tbeao  unchanged  molecules:  and  that,  there  is  thus  an 
absence  of  what  constitutes  a  truly  chemical  change — union 
or  disanion  of  unlike  molecules.  The  reply  is  plausible,  but 
it  i»  easily  disposed  of.  For  thcrp  are  transformations  of 
this  nature  in  which  euch  unions  and  disunions  occur.  A 
colloid  compound  in  pasKing  from  one  of  its  isomeric  forms 
to  another,  verv-  generally  parts  with  some  of  its  contained 
water,  or  takes  up  additional  water.  Does  this  make  the 
phanpe  a  rbemical  one?  Then  we  must  relegate  to  the 
domain  of  Physics  thst  isomerism  which  is  not  accompanied 
by  loss  or  gain  of  water,  and  include  in  the  domain  of  Che- 
mistry that  is<imerisni  which  is  so  accompanie*! — a  very 
artificial  disimion  of  the  sciences,  to  which  I  think  neither 
Physicists  nor  Chemists  will  Rgree.  '^Nevertheless,  un- 
decided as  is  the  line  which  sepflratcs  them,  we  are  not 
prevonte<l  from  recognizing  the  broad  distinction  between 
Sfolecular  Physics  and  Chemistry.    The  new  factor  which 
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differentiates  Cbt-mistry  from  Molecular  Physics,  ia  thi 
heterogeneity  of  the  moleculcH  with  whose  re-distributions 
it  dcfllm.    And  the  ooutraiit  henoc  rcsiiUiitff  is  too  strung 
marked  to  be  obliterated  hy  transitional  case*. 

In  thia  way  it  iti,  then,  that  the  couupicuom  pretteu 
of  ftddillonul  faetora  differttntiates  Psyclioltjg_v  from  iJioIogy' 
proper;  although  in  Hiologj'  projjcr  these  faelorw  make  a 
oocattinnal  apjwaranco.    The  contrn.tt  l)ct%veeii  the  two  ia 
nmrt'  ilf-Htroyed  l\v  siich  cnninmnity  as  exists,  than  is  tl 
contTJwi  between  night  and  ilay  destroyed  by  the  oceurrcni 
of  a  dawn  which  belongs  as  miicli  to  one  as  to  the  other. 

§  ntt.  A  far  more  radieAl  distinction  remaiua  to  l>u  dniw 
"While,  under  ita  objective  aspcet,  Psyt-hology  is  to  be  cla 
aa  one  of  tho  fonerete  seicnewi  which  suerftsaively  dee 
in  Bi'opc  (w  they  inerease  in  sptH-iajity;  under  its  fluhjecti 
ns|wct,  Psychology  ia  a  totally  unique  stMencc,  independent 
of,  and  anlithetieall>-  opposc^l  to,  all  other  i»eieneotf  whatever. 
The  tliongUls  and  feelings  which  con!«titute  a  consciousn 
and  are  absolutely  inaei-essibic  to  any  but  the  possessor 
that  conscioiisncaHi  form  an  existence  that  has  no  pla 
among  the  existences  witli  which  the  rest  of  the  sciences 
deal.  Though  accumulated  oljscrvations  and  experiments  ii 
have  led  us  by  a  very  indirect  series  of  iuferenccd  (§  41)  t^H 
the  belief  that  mind  and  nervous  action  are  the  subjective^ 
and  uljjwtive  faces  of  the  same  thing,  wo  rcuiatu  utterly  iu-j 
capable  of  seeing,  and  oven  of  imagining,  how  the  two  ar^H 
i-clatj^d.  Mind  still  continues  to  us  a  something  without  any^^ 
kinship  lo  other  things;  and  fn:»m  the  science  which  dia-^^ 
covers  by  introspection  the  laws  of  this  something,  there  il^| 
no  passage  bv  tnuisitiona!  ste|)8  to  the  sciences  which  dis-^ 
cover  the  laws  of  tlieso  other  things.  ^^ 

Following  M.  Conite,  there  are  a  few  who  assert  that  V^l 
subjective  Psychology  is  iui|)0!«ihle;  and  to  such  tlie  above 
paragraph  will,  I  suppose,  Ijc  meaningless.     But  whoever 
recognizes  a  subjective  Psychology,  nn<l  admits,  as  he  must. 
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that  writlioui  ii  ihoro  can  be  no  objective  Peychology,  ihore- 
npon  tiiulii  liiiti!4<>lf  obliged  to  aivigii  a  quite  fi|HH-iiil  rank, 
Bol  to  tlic  6rel  only,  but,  by  implication,  to  the  second.  To 
tbovo  who  sec  that  the  essential  oonceptiona  on  which  Pay* 
cbolo^  in  general  proceeds,  arc  funUhc-d  by  aubjcctivo 
Psychology — to  thoee  who  see  that  such  worls  as  feelings, 
ideas,  memorie!!,  vutitioiis,  have  acquired  their  several  meau- 
mgs  through  stdf-iiiialyiiit),  and  that  the  Uistiiictions  we 
naka  l»ctwecn  fecnsatiuns  and  eniotiona,  or  between  auto- 
matic acta  and  voluntary  acta,  ean  be  established  only  by 
ram pariaons  among,  and  c]atiisilieati<iiisof,  our  mental  states; 
it  will  be  manifest  that  objective  Psycholc^  can  have  no 
existence  as  such,  without  borrowing  it«  data  from  sub- 
jective Psychology.  And  thus  perceiving  that,  until  it 
arknnwledges  its  indehteilncafi  to  subjective  Psychology, 
objective  Psychology  cannot  legitimately  use  any  term^  that 
imply  coDscioiisneijs,  but  must  limit  itself  to  uervous  co- 
ordinations cnnsid(Te<I  as  plij-sicnl  only;  they  \vi\\  see  that 
even  objective  Psychology  contains  an  element  which  diflFer- 
pntiate«  it  from  the  rest  of  the  spocial  concrete  wiencea 
more  than  any  of  these  are  ditTerentiated  from  one  another. 
The  claims  of  Psychology  to  rank  as  a  distinct  science, 
are  thus  not  smaller  but  greater  than  Ihosp  of  nny  other 
wie-nco.  If  its  phenomena  are  cuntomphited  objectively, 
merely  as  nervo-museular  adjustments  by  which  the  higher 
organisms  from  moment  to  moment  adapt  their  actions  to 
environing  co-existences  and  sequences,  its  degree  of 
speciality,  even  then,  entitles  it  to  a  separate  place.  The 
moment  the  element  of  feeling,  or  cousciousne«es  is  used 
to  interjtret  nervo-museular  a<ljustmenta  as  thus  t^rthibited 
in  the  living  beings  around,  objective  Psychology  acquires 
an  additional,  and  quite  exceptional,  distim^tion.  And  it  is 
further  dLitinguisliwI  in  being  linlteil  by  this  common 
element  of  consciousncas,  to  the  totally-independent  science 
of  subjective  Psychology — the  two  forming  together  a 
double  science  which,  aa  a  whole,  is  quite  9ui  ^en«ri$. 
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%  57.  So  uiiiiL>rstamling  it«  scope,  we  are  now  prepared 
enter  on  the  atwdy  of  Psycliology  proper.    The  foregoing 
cliflciiasion  ftcrvpH  not  unfitly  to  iiiin»Iufe  the  several  divi- 
sions into  which  the  entin?  subject  falls. 

Fiwt  eome  the  Inductions  of  Paychologv;  under  whict 
title  WR  will  deal  vnth  the  leading  empineal  gnieraliza- 
tions — presenting  theui,  however,  under  an  a)«|)ei-t  »niiie*^_ 
what  different  from  the  usual  one.  And  the  trutlia  io^^l 
duvtively  reaebwl  will,  when  possible,  be  elueidut^Hl  ile"lue-~ 
lively,  by  affiliating  them  on  the  triitliH  of  Xeuro-phytiiology, 
and  ^-I'jrtho-phyHinlogT,'  pet  down  in  the  foregoing  ehaptnrs. 

We  will  next  patw  to  Ohjeetive  Psychology;  of  whici 
three  divisions  may  conveniently  be  niade.    In  the  firsi. 
General  Synthesis,  we  will  trace  throughout  the  animal^ 
kingdom,  the  progress  in  these  perpetual  adjiutmenta  of 
fipecial  inner  aetiona  to  Rpeeial  outer  aetions,  whieh  accom- 
panies increasing  evolution  nf  the  nervous  system — omitting, 
so  far  as  may  be,  the  element  of  conflpioufracfls.     In  the 
second,  or  Special  Synthesis,  we  will  ennnider  thU  same 
progreM  more  closely,  with  the  view  of  dullneating  and 
formulating  it  in  termtt  that  imply  consciouanetis.    And  ia 
the  third,  or  PhyBieal  Synthesis,  an  endeavour  will  l>e  made 
to  hhow  how,  by  an  ultimate  prineiple  of  nervous  action, 
this  progrew  h  explieulile  as  part  of  Evolution  in  general. 

Turning  then  to  Subjective  Psychology,  the  natures  of 
particular  modes  of  conseiounness,  as  ascertained  by  in- 
trospection, will  first  be  treated  under  the  head  of  Special 
Analysis.  And  then,  under  the  head  of  Oenera]  Aualysia, 
we  will  enter  upon  the  ultimate  question  of  the  relation 
fxitween  Thought  and  Things. 

Two  remaining  diviainns  will  be  devoted,  the  one  to  a 
comparison  between  the  results  reached  in  the  preceding 
di\-iBionB,  with  a  vievr  of  showing  their  pongniity,  and  the 
other  to  a  series  of  corollaries  cont^tiluting  that  special  part 
of  Hunuui  Psychology-  on  which  Sociology  must  be  based. 
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Tin:  SUB8TAHCB   OF   utnD. 


§  58.  To  write  a  chapter  for  tlie  pnrjMwe  of  gliowing  thnt 
lurthiuy  is  known.,  or  can  be  kriowu,  of  the  subject  which  the 
title  of  the  ohuptCT  indicfltce,  will  be  tlioiiffht  straiige.  It  is, 
however,  in  thi«  case  nw<lfn! — iieedfnl  became,  in  the  nl>- 
teaee  of  explunaciun,  nun-h  thai  has  gone  before,  and  rniieh 
lliHt  will  come  hereafter,  may  bo  misinterpreted ;  and  needful 
■lau  Ux'aiise  wo  have  to  distinguish  l>etwecn  that  absolute 
ignuraiK'C  and  thai  partial  knowledge  which  may  be  asserted 
weording  as  we  give  one  or  uther  meaning  to  the  ientis 
used. 

For  if  by  the  phrase  '•  snltstanee  of  Mind,"  is  to  bo  undcr- 
st^xtd  Jtinri  as  qualitatively  differentiated  in  each  portion 
that  ia  separable  by  introspection  but  seems  hoiuogoneoua 
and  nndeeoiii|)«)Nih]e;  then  we  do  know  something  about 
the  Bubstanee  of  Mind,  and  nmy  eventually  know  more.  Aa- 
nnmiiif^  an  underlying  something,  it  \s^  potable  in  some  eaaea 
to  see,  and  in  the  rest  to  wmceivp,  liow  these  multitudinous 
nioilitiraiionsof  it  arise.  Hut  if  the  phrase  is  taken  to  mojin 
the  underlying  ftomnthinf;  of  which  tlie-sc  distinfriiishable 
portions  are  formed,  or  of  which  they  are  modilicalions; 
then  we  know  nutiiinj;  about  it,  aud  never  can  know  any- 
thing about  it.  It  is  not  enough  to  say  that  such  knowledge 
b  Ix-yond  ihe  prnsp  nf  human  intelligence  nn  it  now  exierts; 
for  nn  nmoiiiiT  of  that  which  we  call  intelligence,  however 

transcendent,  can  grasp  such  knowledge. 
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Tlicen  two  propotntions  will  iie«<l  a  good  deal  of  eluoidi 
tion.     Tt  will  he  most  convenient  to  deal  firet  with  the  last' 
of  thein. 


§  59.  To  niwt  all  imnjjinablp  poswihilitics,  let  us  act  ou! 
witli  the  doctrine  of  I[unn%  tliat  iiiipreiwitmH  and  ideaa  aro 
the  only  IbingB  kuuwn  to  exist,  and  that  Mind  Is  merely  a 
name  for  xhv  ttuin  of  llietn.     In  thU  caeio,  the  exprcaaioa^ 
"  aubstumv  of  Miml  "  ran  have  no  meaning,  unle!<H  as  a.p-^ 
plied  to  eaeh  nr  any  impression  orideaindiridually.  Whence 
it  foUowei  that  then*  nri'  us  many  ditTerent  AuhstAnfea  of 
Hind  as  there  are  different  impreaslona  and  ideas;  and  thia 
amounts  to  the  eoneludiuu  thai  there  is  no  eiihetanoc  of  Mind 
in  the  sense  implied;  or,  at  any  rate,  that  we  have  no  evi- 
dence of  its  cxistcnee.    A  fwii<n^,  the  aub;8tam!e  of  JkXind^J 
eaunot  lie  known.  ^^ 

(.'ontroriwise,  let  ua  yield  to  the  necessity  of  regarding 
imprewions  nnd  idean  aa  fomiA  or  mcdefi  of  a  eontinnally- 
cxiKling  something.    Failing  in  every  effort  to  break  the 
series  of  inipretuiona  and  ideas  in  two,  we  are  prevented 
from  thinking  of  them  as  lu^jHirate  existences.     While  each 
partienlnr  inqtri^Hrtion  or  Idea  ean  be  aliaont,  that  whieh 
holds  impreastonA  and   ideas  together   is  never  alxtent; 
and    its   unceasing  presenee   neoeflsitates,   or   indeed   con-^;^H 
stitutes,    tlio   notion   of   eontiiiuouii    existence   or   renlity.^B 
Kxistence   means   nothing   more   than    persistence;   and 
hence    in  Mind    that    which    persists    in    spite    of    all 
cIuuLges,  and  maintains  tlie   unity  of  the   aggregate   iu^J 
deiianee  of  all  attempts  to  divide  it,  is  that  of  which  ex^| 
istonce  in  the  full  sense  of  the  word  must  be  predicated — " 
that  whieh  we  must  postulate  as  llie  svibstance  of  Mind  In 
contradistinction  to  the  varying  forms  it  asaumes.     But  if 
so,  the  iiapoasibility  of  knowing  the  substance  of  Mind  is 
manifest.      By    the   definition,    it    is   that    which   under- 
goes the  modification  prodneing  a  state  of  Mind.     Con- 
sequently, if  every  state  of  Mind  is  some  modtfieation  of 
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sulistanre  of  Mind,  there  can  be  no  state  of  mind  in 
which  tlie  unmo<Iiti«i  anbstance  of  Aliud  is  present. 

Knowing  iinpHejt  something  acted  u[K>n  and  something 
acting  upon  it.  To  see  that  this  is  undeniable  we  hare  but 
tn  };lan(t;  at  the  three  lutolUgible  pmjKtbitiouH  which  can 
aloiie  be  framed  respecting  tlie  ultimate  character  of  cogni- 
tiou.  Siippuae  tiiu  tiling  presciitcil  in  conseiousnctsd  peratHta 
nncjiangod;  tlien,  as  irt  tlic  almcnoc  of  change  there  is  no 
eooecioiisness,  there  can  l>e  no  knowledge.  Suppose  there 
foUowB  something  which  has  no  determinate  relation  what- 
erer  to  ita  antecedent;  then,  the  change  l>eing  wholly  indo- 
tenuinate,  there  is  no  knowledge,  since  knowledge  ia  the 
eetahlishmont  in  thought  of  determinate  rtdatioiis.  Suppose 
liutty.  that  the  succeeding  something  has  a  determinate 
rcUtion  to  that  which  precedes  it;  then  the  implication  ia 
that  the  two  are  linked  (if  they  arc  not,  any  other  thing  may 
etjually  well  follow);  and  to  think  of  a  sTiecial  thing  {exist- 
ing) as  linked  with  a  9i>ecial  thing  (abi'nit  to  cxi^t)  is  to 
ihink  of  the  second  as  having  a  sjieoiality  r(!SuUing  from  the 
eo-operation  of  the  Aret  and  somctliing  else.  So  that  be  the 
thing  coutem|}luted  in  the  act  of  cugnitioa  a  Hynibolized 
activity  existing  beyond  tlic  Mind,  or  be  it  a  past  state  of 
litlnd  itself,  that  which  contemplates  it  is  dUtinct  from  it. 
Hence  were  it  possible  for  the  substance  of  Mind  to  be  pro- 
sent  iu  any  state  of  Mind,  there  would  stiU  hare  to  be 
aiuwered  the  cjmfstion — What  is  it  which  then  contemplates 
H  and  knows  it  i  That  which  in  the  act  of  knowing  is  atfected. 
by  the  thing  known,  must  itself  be  the  aulwtanco  of  Mind. 
The  sulwtancfi  of  Mind  e«:apc.s  into  some  new  form  in  recog- 
nizing some  form  imiler  which  it  has  just  exited.  Hence 
could  the  unmodified  subatatice  of  Mind  lie  presented  in 
consciousness.,  it  would  still  be  unknowable;  since,  until 
there  had  arisen  something  different  from  it,  the  elements  of 
a  cognition  wouhl  not  exist;  and  as  thin  something  different 
would  necessarily  be  some  state  of  Mind,  we  should  hare  the 
mibstancc  of  Mind  known  in  a  state  of  Mind,  which  is  a  con- 
11 
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trail iiUion.  In  brief,  a  tbing  cannot  at  tlie  same  instant  be 
both  Bubject  ami  object  of  thought;  and  yet  the  eubtitance 
of  Mind  nuist  be  this  before  it  eaii  1>o  known. 

Again,  to  know  anything  is  to  distinguish  it  as  such 
or  8ueh — fo  claaa  it  as  of  this  or  that  order.  An  object 
18  said  to  be  but  little  known,  when  it  U  alien  to  objects 
of  wluch  we  have  bad  experience;  and  il  i»  saii)  to  i-e  well 
known,  when  thorii  in  great  community  of  attributes  be- 
tween it  nnil  objects  of  which  wo  have  hud  eX[H!rieiice. 
Hence,  by  iniplication,  an  object  is  completely  known  when 
this  recojetiized  ecnmnuiity  ij*  complete;  and  eouiplctely 
Tinkiifiwn  when  lliore  is  no  recopnized  community  at  «1L 
Manifestly,  then,  tlic  smallest  conceivable  degree  of  know-^ 
ledge  Implies  at  least  two  things  between  which  some  coi 
munity  is  recognized.  Biit  if  so,  how  can  we  know  the  sul 
stance  uf  MimU  To  know  the  sutuatancc  of  Mind  is  to 
conscious  of  some  community  between  it  and  sonic  other 
8ul}gtance.  If,  with  the  Iileeliat,  we  say  that  there  exists  no 
other  substance;  tlien,  ncccsBarily,  as  tliere  U  nothing  with 
which  the  substance  of  Mind  ran  be  even  compared,  much 
leas  assimilated,  it  remains  unknown.  While,  if  we  hold 
Mrith  the  Realiat  that  Being  is  fundainentally  divisible  into 
that  wliich  i»  present  to  us  as  Mind,  and  that  wbicii,  lying 
ontsidc  of  it,  is  not  Mind;  then,  as  the  proposition  itself  as- 
serts a  difference  and  not  a  likenew^,  it  in  equally  clear  tJu 
Mind  remains  unclaautlilti  and  therefore  unknowable. 


§  60.  Trom  this  absolute  ignorance  of  tiie  substance  of* 
Mind,  considered  as  the  something  of  which  all  particular 
states  of  Mind  are  modifications,  let  us  now  turn  to  that  [tar- 
(iai  knowledge  of  theiw  particular  elates,  as  qiniiilatively 
characterized,  which  lies  williin  our  possible  grasp.  Al- 
though tlie  individual  sensations  and  eraotions,  real  or  ideal, 
of  which  consciousness  is  built  up,  appear  to  be  severally 
simple,  homogeneous,  unanalysable,  or  of  inscrutable  na- 
tures, jet  they  are  not  so.    There  is  lit  least  one  kind  of  feel- 
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ing  whk'L,  B9  oitliiiarily  ex[>erienced,  ^ems  elenientjiry,  that 
i>  di*iuuii£trably  not  clerneutary.  And  after  rf-solving  it 
into  its  proximate  coiniraQeatA,  we  can  scarcely  help  sus- 
pecting that  other  apparently-elementary  feclinfi:a  are  also 
eom|Kjunii,  and  may  have  proxiiimte  cornfiotieutM  Hkc  those 
which  we  can  in  this  onu  iustiinue  identify. 

Mli^iml  sound  is  llic  name  «'e  give  to  this  seeminply- 
fliinpli?  fopling  which  w  i-learly  nwilvalilo  into  siniplor  fttel- 
ings.  Well  known  experiments  prove  that  when  equal 
blows  or  tape  are  made  one  after  anothiT  at  a  rate  nut 
exeeclin^  some  sixteen  per  secund,  the  effect  of  each  is 
perceived  as  a  separate  noiic;  but  when  the  rapidity  mth 
whieh  the  blowB  follow  one  another  exceeds  tlda,  the  noises 
•re  no  longer  iilentilied  in  separate  states  of  consciouancsa, 
and  there  arisM  in  place  of  them  a  continuoust  state  of 
coa^cionnnrsg,  called  a  tone.  On  further  increasing  the 
rapidity  of  the  blowa,  the  tone  undergoes  the  change  of 
quality  distin^iislietl  as  a  rise  in  pitch;  and  it  continues 
to  riw-  in  pitch  as  the  blows  continue  to  incroa.ae  in  rapidity, 
until  it  reaches  an  acutcness  beyond  which  it  is  no  longer 
up[)reciable  as  a  Tone.  So  that  out  of  units  of  feeling  of  the 
same  kind,  niany  feelings  distin^iishable  from  one  another 
in  tiuality  result,  according  aa  the  units  are  more  or  less  in- 
legrHtiHJ.  This  ist  not  all.    Tlic  inquiries  of  Profi^ssor 

Helnihollz  have  shown  that  when,  along  with  one  series  of 
these  rapidly-recurring  noises,  there  is  gencratcil  another 
w-riee  in  which  tlic  noiaes  are  more  rapid  though  not 
so  loud,  the  effect  is  a  change  in  that  quality  of  the 
tone  known  m  itw  timhre.  Ae  various  musical  instruments 
show  us,  tones  which  are  alike  in  pitch  and  strength  arc 
difitingnisliabie  by  their  harahnet^'^  or  AwcM'tnnus  their  ring- 
ing or  their  liquid  characters;  and  nil  their  sptrcitie  pecu- 
liarities are  proved  to  arise  from  the  combination  of  one, 
two,  three,  or  more,  supplementary  series  of  recurrent  noises 
with  the  chief  series  of  recurrent  noises.  So  that  while  the 
uulikencsecs  of  feeling  known  as  differonecs  of  pitch  iu  toncSf 
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are  rlne  to  differcnees  of  intc^t^tion  among  the  rocnrrcnt 
noises  of  one  series,  the  unlikeneases  of  feeling  known  as 
difTereuws  of  timhrf,  are  due  to  the  suniiltauoons  iutegrutiuu 
with  tLis  si'rit«  of  other  M^ritw  having  otlii^r  degrees  of  inte- 
gration. And  thna  on  rnormons  number  of  qualitatively- 
eontniste<I  kirida  of  const' iousni'Sfl  that  seeni  severally  elc- 
inenlary,  prove  to  be  composed  of  one  simple  kind  ofj 
conacrioiiancas,  combined  and  re-eomI>incd  with  itself  in  uiulr-| 
tit\idinou8  ways. 

Can  wo  atop  short  here?      If  the  different  sensations 
known  m  Kouudu  are  built  out  of  a  eomuton  unit,  is  it  not 
to  be  rationally  inferred  that  so  likewise  are  the  different 
eenaatiotiB  known  as  tastes,   and   the  different  sensations 
known  as  mlounn,  and  the  tlilTerent  seniuilions  known  afti 
eolonrs?    Nay,  shall  we  not  regard  it  as  probable  that  theroi 
is  n  unit  coinnion  to  all  thew  ntron';ly-<.'ontraftted  vlasseo  of] 
seosatious^     if  the  unlikene^ses  among  the  scnsatioiiis  o2| 
eaeh  elaw  may  he  due  to  unlikcncasea  among  the  modes  otj 
aggregation  of  a  unit  of  ooni^'iouHnoss  coinninn  to  them 
all;  so,  too,  may  the  niUL-li  greater  uulikenesBefi  between  the 
sensBtions  of  each  class  and  thoae  of  other  classes.    There 
may  W  a  single  primordial  element  of  conwciousncss,  and 
the  countless  kinds  of  eonsciousuoss  may  be  produced  by 
the  com|H>unding  of  thii;  element  with  itself  and  the  re<| 
compounding  of  its  eonipounds  with  one  another  in  higher] 
and  higher  dq^coa:  so  producing  increased  multi]dieity,j 
variety,  and  eotnplexity. 

Have  we  any  clue  to  this  primordial  eloiuont?    1  think 
we  have.     That  simple  mental  imprettsion  which   proves 
to  b©  the  unit  of  composition  of  the  sensation  of  nmsical      , 
tone,  is  allied  to  certain  other  simple  mental  impresstonj^l 
differently  originated.     The  subjective  effect  produced  by^l 
a  crtii'k  or  noise  that  lias  no  ap|in.H'itible  dnratiuii,  is  little 
else  than  a  nervous  shock.    Thuugh  we  distinguish  such  al 
nervous  shock  as  lielonging  to  what  wo  call  sound.4,  yet  it] 
does  not  differ  very  much  from  nervona  shocks  of  otherj 
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kxada.  An  electric  discharge  sent  through  the  body, 
enues  a  feeling  akin  tn  that  whit^h  a  sudden  Imul  roport 
eattBCB.  A  stTOUg  iinoxpi'ottHl  impro<iEiion  made  through  the 
DTCB,  as  by  H  flash  of  lightuing,  eimilArlv  gives  ri»e  to  a 
start  or  shock;  and  thuugh  the  feeding  ho  nami'd  st^euis, 
tike  the  electric  shock,  to  have  the  IxKly  at  large  fur  iln 
Beat,  and  may  therefore  be  regardi-d  as  the  comdative 
tsther  of  the  effcrtmt  than  of  the  afferent  dtRturliance,  yet 
on  reraemhering  the  mental  rhangu  that  rraiilt.^  fnun  the 
instantaneous  transit  of  an  object  across  the  tield  of  vision, 
I  think  it  may  Iw  percMved  that  the  feeling  accompanying 
the  efferent  disturbance  is  itself  rculncod  very  nearly  to  the 
(•nu-  fonii.  The  state  of  conseioiisnees  so  generated  is, 
in  fact,  cutnpnraMe  in  <|uality  lo  the  initial  eiatt'  of  coU' 
adonsneai  caused  by  a  blow  (distinguishing  it  from  the  |)ain 
or  other  feeling  that  commences  the  instant  after);  which 
Hate  of  conscioHBnr^  cansed  by  a  blow,  may  be  taken  iia 
the  primitire  and  typical  form  of  the  nervous  shock.  The 
fact  tliat  Midden  brief  distnrbances  thus  set  np  by  different 
itimult  through  difFerenl  sots  of  nerves,  cause  feelings 
srarccly  distinguishable  in  quality,  will  not  appear  strange 
when  wo  recollect  that  distinguishableuess  of  feeling  implies 
appreciable  duration;  and  that  wlien  th<<  duration  is  greatly 
abridged,  nothing  rnorc  is  known  than  that  some  mental 
change  has  occurred  and  ceased.  To  have  a  sensation  of 
re»iness,  to  know  a  tone  as  acute  or  grave,  to  be  consvious 
of  a  taste  as  sweet,  implies  in  each  case  a  considerable  con- 
tinuity of  state.  If  the  etato  does  not  last  long  enough  to 
admit  of  its  being  contemplated,  it  cannot  be  classed  as  of 
this  or  that  kind;  and  becomes  a  momentary  modification 
very  similar  to  momontary  mtHlifieations  otherwise  caused. 
Tt  w  pfwfiible,  then — tnay  we  not  even  ^y  probable— that 
something  of  the  same  order  as  that  which  wo  call  a  nervous 
shock  is  the  ultimate  unit  of  consciousness";  and  that  all  the 
unlikenesBes  among  our  feelings  result  from  unlike  modes 
of  integmtiou  of  this  uttiniato  unit.     1  sa;  of  tlie  samo 
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order,  because  (liere  are  discernible  dilTeretices  amotiK 
nervous  sbwke  tlint  are  differontJy  cJiUBcd;  and  ibe  primi- 
livp  ncrvoiw  hhmrk  probably  differa  soincvvbat  from  vach  oi 
(beni.  And  I  sav  of  tlie  saiiip  onler  for  ibe  fnrtbi'r  rriuuiti^J 
tbgt  wLile  wc  may  ascribe  to  them  a  jrciinral  likcnfso  ii 
Tialnre  we  must  aiipptiac  ji  grvai  unHkeiit'as  in  d«prce. 
The  TieiToib*  (4h<K-k»i  niotigid/A'd  «s  such,  arc  violent-- iiiiut 
be  violent  l>efore  they  can  be  perceived  amid  tUo  pro- 
ceiauoii  of  mullitudinous  vivid  fi-eliii)^  suddenly  luteiTupted 
by  them.  Iful  Ihc  rapidly-recurriuji  nervous  sboeka  of 
whiuh  the  different  fibrins  of  feeling  uonaiitt,  we  must  afttmue] 
to  lip  of  comparatively  moiicrutc,  or  oven  of  very  alight, 
intensity.  Wcrp  «nr  various  scuMtiona  and  cniotitms  c<>m^ 
poBcd  of  rapid  ly-rec-nrrinR  sKoeks  a»  atronjt  as  those  ordi- 
narily  called  shocks,  they  would  1m>  nnWarable:  indeed  life 
would  cease  at  unco.  We  must  tUink  of  Iheni  ralhur  aa 
mcemivc  faint  pulses  of  subjective  change,  each  having 
the  same  <|uality  as  the  stnmg  pulae  of  subjective  change 
ilistingnishcd  as  a  nervous  shuck.  ^J 

The  reader  will  at  onco  see,  If  he  has  not  already  Bconfj^j 
the  eompli»te  cfingruity  between  thin  view  and  ihc  known 
character  of  nerve-action.     As  pointed  out  in  §  Xi,  e.xperi* 
nienla  show  that  the  so-i-ulled  nerve*ourrenl  is  intennitteul 
— <ron«ist8  of  waves  which  follow  one  another  from  the  plao 
where  the  dislurbance  arises  to  the  place  whert'  its  effw't  ia 
folt.    The  external  Htimnlna  in  no  case  acta  continuously  on 
llie  aentient  centre,  but  semia  to  it  a  serips  of  jmliMw  of 
molecular  motion.    Hence,  in  cnnclndinp  that  the  subjective 
effect  or  fcolinp,  in  conipoaeil  of  rapidly-reenrring  mental 
ahoeks,  we  simply  conclude  that  it  corresponds  with  the 
objective  eanse — the  rapidly-recurring  shocks  of  molecular 
chanpe.     Our  typical  case  of  musical  Hoimd  well  exhibits 
the  agreement.     We  })ave  a  single  aerial  wave,  a  siugl 
movement  of  the  drum  of  the  ear,  a  single  impact  on  the 
expamtion  of  the  auditory  nerve,  a  single  wave  propagated 
to  the  auditory  centre,  and  a  single  shock  of  feeling  known 
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crack  or  a  report;  ami  then,  when  there  is  externally 
ierHtG<l  a  succession  of  such  atrial  wrvrs,  each  working 
its  individual  physical  effect  on  the  auditory  fttructurcs,  and 
its  indiTidual  pAvc-liicnl  effei-t  m  a  kind  oi  shock,  we  see 
that  if  the  rwurrent  pliynical  effect*  exceed  a  certaiu  sfveed. 
the  recurrent  jjsychical  effects  are  consolidatet]  into  a  sensa- 
tioti  oi  tone.  So  that  here  the  nerve  jnilses  and  the  pulaea 
of  feeling  clearly  answer  to  one  another;  and  it  can  «^arcely 
be  doubted  that  they  do  so  throujGfhout.*^ 

We  must  not  omit  a  further  indirect  endoncc  equally 
nnlooked  for  and  striking.  A  conceivable  sohition  is  af- 
forded by  this  hypothesis  of  two  problems  which,  in  its 
afaaenoe^  seem  entirely  insoluhle.     ITow  is  it  possible  for 

♦  Thonj^h  in  the  amea  of  the  niher  sensattom,  it  is  eqnnlly  (X'rtaia  that 
ttwdlUurtMiicvfpropagfittd  tl>nja)i:h  ihc  atTfrvnt  ftiidcoiitripctsl  nfrreaars 
iatannitivnt,  jd  wc  nntiot  in  tbe  sum  w&jr  tram  th«  genesis  nf  th«  snc- 
OMTe  wnTcf.  A  talemblj  pood  cloe  to  tbeif  mode  of  pMifsis,  l^  howoTer, 
famiAhwl  t>y  tho  notion  of  li^ht  on  The  rrlinn,  Povibly  it  will  i»  luitid* 
I«ted  that  I  uu  about  to  Assign  the  nptiHy-rvcarnnf:  pulses  uf  the  etberinl 
mnliDni.  m  th«  ciiiiw<of  pul»M  rwurrinp  with  pqual  ntpldily  in  th« optic 
B«rvw:  but  1  ainfw  from  iDt«nt1ing  to  diOthiB.  Neither  tberelocttiesot 
tin  aUTO-v»Te«.  DOT  iLo  interrab  between  the  iiervvwarcs,  voulil  yield 
Um  leut  coanteoancc  to  siicli  ma  it]lcri)r\'tfitioa  :  ewn  were  it  rcconcllabla 
with  the  prinnipW  of  physica.  rn<luktiii^  mnlprulfs  of  ether  acting  on 
the  fmiiu«5anbly<hf*Tfrr  iinrltiUting  mo1ecii)<>s  of  matter,  con  work  «p* 
preciable  cbaofTM  in  them  only  by  AO«iimnlAtioii  of  mintito  etfecls.  If 
nrlainrlhciruilunduUt ions coTTespond  in  rat«vrith  the nntluliLtioDaof  soma 
moleruloof  mntter  united  with  uChen  in  tit  a  (.hiiii|h>uiic1;  then  this  moleculv 
may,  by  a  lonjr  suocewton  of  cthvrial  impacts,  hare  iu  oscillationK  ao  in- 
ewued  iu  tfac-Ir  aveep  aa  lo  cauw  detachment  of  it,  and  cousequeat  do- 
ODinpoeition  of  the  compound  molecule  (PrineipltM  of  Siotosfft<  %  13>.  But 
forthaeffeflteotethcrinl  imim(.-t8  to  bo  thus  accumulated,  ttmc  is  required; 
and  appreriable  time  is  experimentally  shown  to  bn  talcon  by  the  dntom- 
positions  which  lijjhl  cffocM.  ncn**e.  th*n.ar»yof  Hjjht  fallinffon  one  of 
UMaeuitirtiHeincntiior  IhcrctiiiA.  maybe  foppotfcd  In  dt^ompoMnowODA 
■BStaUr  inoUniloand  now  anothcr.at  interval*  very  longascorapawd  with 
those  of  the  etheriul  uudulaliont>,  thuufrh  rcry  »lt'>rt  a.*  esliniatMl  by  our 
■nsBores ;  and  t  be  decomposition  of  cacb  molecule  may  be  supposed  to  send 
alnn;  •  Minniwced  nerre-flbre,  lh«  ware  of  molecular  change  which,  under 
(u  BiiltJe<ctiTe  a^p^  tut  n  nfrtoos  shock,  becomes  tb«  unit  of  compoailion 
of  tbe  aeoMlioQ  called  lighb 
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feelingB  fio  difTorent  in  quality  ns  tliow  of  heat,  of  ti 
colour,  of  tone,  Ac,  to  arise  iti  norvoiia  centres  cloiselv  allied 
to  oue  uDothor  in  compos-itiun  aiul  structured  Aiiti  Itow,  in 
tho  course  of  evolution,  eaii  there  have  been  graiiually 
differential 01 1  ilK-se  widely-iinlike  orders,  and  penera,  and 
Bj)ecies,  of  fcelingB?  Possible  answers  are  ai  unce  itiipfilied^J 
if  wo  assume  that  diverse  fcelinfj;ft  are  produeed  bv  diverM^^ 
mo<lo8,  and  dogt'<-'es,  and  complexities,  of  integration  of  tho 
alleged  iiltiinat(.'  unit  of  coiwfionnness.  If  e-aoh  wave 
molwuiar  motion  bi-oiight  by  a  iier\'e-6bre  to  a  ner\'i 
centre,  li&ii  for  its  correlative  a  shook  or  pulso  of  fcGling: 
then  we  can  comprehend  how  <IiBtinpiiiBliiilile  differences 
of  feelitip  may  arise  from  differenees  in  the  rates  of  reeiir- 
penee  of  the  waves,  ami  we  can  frame  a  genernl  idea  of  the 
way  in  which,  by  the  arrivnl  thronjth  other  fibres,  of  wave« 
recurring  at  other  rates,  coni|>oiind  waves  of  molecular 
motion  may  be  formed,  and  give  rise  to  unita  of  compound 
foelinps:  which  proi^ew  of  componndinfi  of  wavca  and  pro- 
ductit)ii  of  iH)rre8poiidiiiKly-coMiiHHmiUHi  feuliugs,  w«  may 
iniapne  to  Ih>  carried  on  wttliout  limit,  and  to  proilnce  any 
amonnt  of  heter()^ncity  nf  feclingH.  After  recognizing  thia 
l>niwihility,  tlic  \-iHiI»le  likenesses  of  nervous  centres  that  are 
the  sejtri  of  <liff«Tcnt  feelings,  couse  to  bo  my«terioua;  since 
tho  stnictnres  of  these  nervous  centres  need  differ  only  aa 
much  as  is  re«piisite  tc  prodnce  different  combinations  of 
the  waves  of  mok'cular  motion.  Siinilnrly,  there  ilisappenrs 
the  difficulty  of  understanding  how  the  niultitudinoua  di- 
verse forms  of  feeling  have  been  evolved  from  a  primitiva^J 
simple  sensibility;  since  roniplicationg  of  the  molceular  nio-^^ 
tjons,  and  concomitant  feelings,  mmt  have  gone  en  pari 
pa«»u  with  correlative  complications  of  minute  structurea, 
o^;anized  little  by  little. 


§  fil.  Tlie  nature  of  Mind  ns  flitta  conceived,  will  he 
elucidatetl  by  ctimparing  it  with  the  nature  of  Matter; 
■nd  the  fact  that  a  parallelism  cxistt  between  that  w 
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chemists  have  o^titblUhed  r^p«cttng  Matter  and  that  which 
we  here  suppoKO  rcupectiiig  Mind,  mil  help  to  justify  iho 
conceptiuD. 

.Multitudinous  stibstances  that  Bcem  to  be  Iiotnogcncoua 
and  Btmplo,  prore  to  be  really  hctcmgciifioiis  and  com- 
pound; and  many  that  appear  whrdly  unrelated  are  shown 
by  analysig  to  be  near  akiu.  Here  is  a  group  of  them  qiiitfi 
different  in  their  apjutreut  characters,  which  have  uu  oaaeii- 
tial  component  in  (.'ommun.  Here  is  unuther  group  simi- 
larly held  together  by  the  universal  preueneo  of  some  oilier 
component.  And  then  ilu-tre  HooiniugJy-dilTerent  Hubstaiices 
each  ehara(>ieri:?ing  a  different  grtitip,  turn  out  them- 
scItca  to  eontain  an  element  common  to  the  two.  For 
instance,  there  in  a  large  class  of  salts  formed  by  gulpliuric 
acid;  another  large  class  formed  by  nitric  acid;  auolher 
by  acetic  acid;  and  i^  un.  Aud  tlieBe  aciils,  along  with 
many  otherB,  are  all  diacovered  to  have  oxygen  for  their 
active  constituent.  Moreover,  there  in  rcofion 

to  suspect  that  the  8i>cnlled  Pimple  substances  are  them- 
selves compound;  and  that  there  is  but  one  ultimate  form 
of  Matter,  out  of  which  the  Huoeemi^'ely-more  complex 
fonns  of  Matter  are  built  up.  By  the  different  gr-niping 
of  unitt^,  and  by  the  eornbination  of  the  uutilic  groups 
each  ^rith  its  own  kind  aiul  each  with  other  kinds,  it  iS' 
supposed  that  there  have  been  produced  the  kindfi  of  matter 
we  call  elementary;  just  as,  by  further  com [wisit ions  simi- 
larly carried  on,  these  produce  further  varieties  and  com- 
plexities. And  this  Kup]>osition  the  pheuainena  of  allo- 
tn>pisni  go  far  to  justify,  by  showing  us  that  the  same  mass 
of  molecules  aKiumes  quite  different  properties  when  tbo 
mofle  of  aggregation  is  changcil. 

.If,  then,  we  see  that  by  unlike  armngenicnttf  of  like  units, 
all  the  forms  of  Matter,  apparently  so  diverse  In  nature, 
may  b©  produced — if,  even  without  assuming  that  the  «*- 
called  element-*  are  compound,  we  remember  how  from  a  few 
of  these  there  may  arise  by  traiiaformatiou  and  by  combina- 
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tinn  numerous  scemiDgty-tumplc  subs1iUK-et>,  strungly  con- 
trastwl  witli  tlieir  constitueiiia  and  with  one  another;  wc 
shall  the  bt^ttrr  I'oni^oive  tiir  pwwibiHti,'  that  the  mulli- 
tudinoiis  forms  of  Mind  known  as  different  feelings,  may  be 
coiu|K«ed  of  liiniplcr  units  of  feeling,  and  even  of  uiiita 
fundunieutally  of  one  kind.  We  sliall  perceive  that  suck 
homogeneous  units  of  feeling  may,  by  integration  in  dix'cree 
ways,  give  origin  to  different  though  rclatively-nimple  feel- 
ings; by  eombinntion  of  whieh  M'ich  one  another  more  com-| 
plex  and  more  unlike  feelings  way  arise;  and  so  on  con- 
tinuously. 

Here,  indeed,  it  may  he  added  that  something  beyond 
analogy  may  |ierha|>s  exist  Ixitween  the  methods  of  material 
andmeutul  evolution.     When  we  reeall  the  fact  that  mole- 
cules are  never  at  rest,  and  that  by  carrying  their  individual 
rhythmieal  motions  into  the  enmpound  moieeulea  formed  of 
then],  they  produce  eomimnnd  rhytbniH — when  we  re<'ollect  ^j 
the  extreme  complexity  of  the  molecules  of  nervous  matter,  ^M 
aud  imagine  how  varioiw  and  involvei!  must  W  the  rhythms  ^ 
of  which  they  are  the  seats — when,  fiu-ther,  we  infer  tbo  ^J 
eoiuitht^K  nxHlitiuationa  of  rhN'thms  tliat  muct  under  eueli  con-  ^M 
dilions  become  possible;  we  shall  dindy  see  a  fitness  of  mo- 
lecular gtnu;turc  for  originating,  and  being  affected  by,  the  ^^ 
divcntitics  and  complications  of  molecular  pulses  above  de-^H 
scribed.    AVe  shall  suapect  that  there  may  be  here  a  further 
correspondence  between  a  known  cause  of  physical  hetero- 
geneity and  the  s\ipp<]sed  cause  of  psychical  heterogeneity. 


§  02.  While  reading  the  last  two  aocttons,  flomo  will 
perhaps  have  thought  that  llicy  stand  in  direct  contra- 
diction  to  the  section  preceding  them.  After  alleging  that 
the  eubatance  of  STind  cannot  ho  knoi,m,  an  attempt  is 
forthwith  made  to  show  that  Mind  is,  certainly  in  tome 
caaca  and  probably  in  all,  resolvable  into  nervous  shocks; 
and  that  llieso  ner\'oiis  shocks  answer  lo  the  waves  of 
uiolccitlnr  motion  that  travcrae  ncri'ea  and  nervc-centresu 
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Tbiis  not  only  b  the  subetancc  of  Mind  supposed  to  bo 
knowblc  OS  having  this  universal  character,  but  it  13 
rJoeeljT  asamilated  to,  if  not  identified  with,  nerrous 
chuigv. 

The  alurm  is  groundless  however.  The  foregoing  reason- 
tn^  brings  us  no  nearer  to  n  solution  of  the  finul  question. 
k£Ten  coiild  we  succeed  in  proving  that  Mind  consiste  of 
llHniiogeiieons  unita  of  feeling  of  the  nature  spe<'iHed,  we 
irftould  be  unable  to  mt  wliat  Mind  is;  just  as  we  should 
I  be  unrtble  to  say  wlmt  Matter  u>,  coiOd  we  suoceod  in  de- 
eouijHjtdng  it  into  tiio«e  ultimate  homogeneous  units  of 
which  it  is  not  improbably  composed.  In  the  one  caso^  as  in 
the  other,  the  ultimate  unit  must  remain,  fur  the  reasons  as- 
signed at  the  outset,  aleoluiely  unkm'iwn.  The  re<luction  of 
all  the  more  complex  fonna  to  the  ttimplejit  fonn,  leaves  tis 
with  nothing  but  this  simplest  form  as  the  term  nut  of 
vhicli  to  frame  tliought;  and  thought  cannot  be  framed 
oat  of  one  term  only.  Bepreseutation  and  re-representation 
of  this  ultimate  unit  of  eon«'iousnes8  in  terms  of  itjwif, 
le-avoji  IL4  at  last  just  where  we  were  at  first.  And  repre- 
eentaiion  of  it  in  any  other  terms  involves  a  contradiction. 
For  to  think  of  it  as  having  some  assigned  nature,  is  to 
think  of  it  in  some  other  mode  of  consciousuese;  in  which 
case  such  other  mode  of  couseiousuetie  cannot  have  this  unit 
of  consciousness  for  its  comiwnent,  which  is  contrary  to  the 
hypotheais. 

When  the  two  modes  of  Heing  which  wo  distinguish  as 
Subject  and  Object,  have  been  aeverally  reduce<l  lo  their 
lowest  lenns.any  fiirthercomprehenaion  must  be  an  assiniihi- 
tion  of  these  lowest  terms  to  one  another;  awl,  as  we  have 
already  sw-n,  this  is  uegative^'l  by  the  very  distinction  of  Sub- 
ject and  Object,  wltieli  is  ilftolf  the  consciousnesa  of  a  differ- 
ence tranBceniUng  all  other  diflprenecs.  So  far  from  helj>- 
ing  us  to  think  of  them  as  of  one  kind,  analysis  serves  but  to 
render  more  manife-it  the  impossibility  of  finding  for  ihem  a 
common  concept — a  thought  undcrwhich  they  can  be  united. 
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Let  it  be  ^aiitod  tliat  all  existence  tliKtiujniiitluHl  as  ob- 
jective, may  bo  resolved  into  the  existence  of  units  of  o 
kimi.  I^t  it  be  granted  tiiat  crery  Hpcciea  of  object! 
activity,  may  be  iindcrstortd  as  due  to  the  rbyihmioal  m 
tioiis  of  such  ultimate  units;  and  that  among  the  objectiv 
activities  w  undeivt^xjd,  are  the*  wuve)»  of  molecutiir  motion 
prupaguted  llirougli  nervett  and  uerve-centrod.  And  let  it 
further  be  pninted  tliat  all  exiatence  dtglinf^iisbed  08  sub- 
jiH-livCf  i»  r(si»lvH))Ee  into  untta  of  conFH'iouHiici^  Kiiiiilnr  in 
nntitre  to  those  which  we  know  as  nervous  shocks;  each  of 
which  is  the  correlative  of  a  rhythmical  motion  of  a  material 
unit,  or  group  of  such  units.  C«n  we  then  think  of  the  aub- 
jectivc  and  objective  activities  as  the  samei  Can  the  oscil- 
lation of  a  nioleeiilo  1h!  rcprc8entc<l  in  i-onsciousncss  Kido  by 
side  wilh  a  ntTVoiw  shock,  and  llie  two  I>e  rccogniMtl  aa 
one?  No  eflfort  enables  us  to  asainiilate  them.  That  u  unit 
of  feeling  has  nothing  in  common  with  a  tmit  of  motion,  Ikk 
comes  more  than  ever  manifest,  when  wc  bring  the  t^vo  tntoj 
juxtajKwition.  And  the  immediate  verdict  of  consciousn 
thus  given,  might  be  analytically  jnstilie*.!  were  this  a  & 
place  for  the  needful  analvttifl.  For  it  might  lie  shown  th« 
the  conception  nf  nn  o'«cillating  mnleciilc  ia  built  out  of  many 
units  of  feeling;  and  tbal  to  identify  it  with  a  nervous  wliock 
vroutd  be  to  identify  a  whole  oongerica  of  unita  with  a  aing 
unit. 


§  63.  Here,  indeed,  we  arrive  at  the  barrier  which  ne«l 
to  be  [MTfietually  jKjinted  out;  alike  to  th<>Rc  who  seek  mnto- 
rialialie  explanations  of  mental  phenomena,  and  to  thosw  whg^j 
are  alarmed  lest  attch  oxplunationa  may  l)ft  found.  The  laa|^| 
dasfl  prf>ve  by  their  fcflr,  almost  as  much  as  the  first  prove" 
by  their  hope,  that  they  believe  Mind  may  possibly  bo  intor-^j 
preted  in  terms  of  Matter;  whereas  many  whom  they  vit1k^| 
pernte  as  materialists,  are  profoundly  convinced  that  thero^^ 
is  not  the  rcmoteat  possibility  of  ao  interpreting  them. 
For  those  who,  not  doterre<l  by  foregone  eoncluaions,  h 
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hed  tlieir  analyses  to  the  uttermost^  see  very  clearly 
jat  tbe  izoucept  ^xv.  fonii  to  ourselves  of  Matter,  is  but  the 
symbol  of  some  form  of  Power  absolutely  and  for  cvor  un- 
known to  ug;  and  a  syinlKil  which  we  oannoi  suppose  to  be 
like  the  reality  without  iuvolving  oun^vlves  iii  coiitrudi(.-tiuiis 
{J^rstPrineijfUn,^  10).  They  also  see  thai  the  represcnta- 
tioB  of  all  objtictive  nrtivities  iu  terms  of  Motion,  is  but  a  re- 
proBontation  of  Iheni  ntul  not  a  knowled^  of  tlieni;  and 
that  we  are  immediately  brought  to  altomative  absurdities 
if  wc  assume  the  Power  manifested  to  us  as  Motion,  to  be 
in  ititelf  that  which  wo  conceive  m  Mi>tion  {Firtt  Prin' 
«/**!  §  17)'  ^lieri  trith  tbeae  concluaiona  that  Matter  and 
Motion  as  we  think  them  are  but  fiviiibolir  of  unknowable 
forms  of  exist^puee.  we  join  the  conclusion  lately  reached  that 
MimI  also  ifl  unknowable,  and  that  tlie  simplcat  form  tinder 
which  wc  can  tliink  of  its  subiitaiice  is  but  a  ityiiibol  of  some- 
thing that  can  never  be  rendered  into  thought;  we  sec  that 
tbe  whole  question  ia  at  last  nothing  more  than  the  question 
whether  tlie»e  syitiliols  should  be  expressed  in  terms  of  thoee 
or  those  in  terms  of  these — a  question  scarcely  worth  de- 
ciding; Kince  cither  answer  leaves  us  as  completely  outside 
of  the  reality  as  we  were  at  first. 

NevcrthelesB,  it  may  bo  as  well  to  say  hero,  once  for  all, 
that  were  wo  compolird  to  choose  between  tbe  alternatives  of 
translating  mental  phenomena  into  physical  phenomena,  or 
of  translating  physical  pheuomeua  into  mental  plieuomcna, 
the  latter  alternative  would  seem  the  more  atxeptablu  of  the 
two.  Mind,  as  known  to  the  pos^-.sc>or  of  it,  is  a  circum- 
Gerihed  agprepate  of  activities;  and  the  cohesion  of  the^so  ac- 
tivities, one  with  another,  throughout  the  aggregate,  com- 
pels the  postiilation  of  a  something  of  which  they  are  the 
activities.  But  the  same  experiences  which  make  him 
aware  of  this  coherent  aggn^ate  of  mental  activities, 
Rimultaneously  make  him  aware  of  activities  that  arc  not 
included  in  it — outlying  activities  whioh  lio(>ome  known  by 
their  effects  on  tliis  aggregate,  but  which  are  experimentally 
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piMvod  to  I>f»  nM  rolipront  with  it,  nnil  to  lie  coherent 
tiuo  anotlier  (/^«VW  PrineijA<^'t,  §§  4-'J,  44).  Ah,  by  the  Jcii- 
nition  of  thi^ni,  these  external  activities  cannot  be  brouf^ht 
within  the  aggrefjate  nf  activities  difitinpiii^hed  as  those  of 
JUind,  they  iniiBt  for  ever  remain  to  him  nothing  more  than 
the  unknown  correlatives  of  their  effwts  on  tliis  ag^rr^pate; 
and  can  be  thought  of  only  in  terms  fumisbed  by  this  nggre- 
gate.  Hence,  if  he  rcganl*  hi»  oonceptionrt  of  the*e  aotivitics 
lying  beyond  Mind,  useoni^titutiitg  knowledge  of  them,  he  te 
deluding  himself:  he  is  but  representing  these  activities  in 
terms  of  Mind,  and  can  never  do  ntherwiee.  Kventunlly  he 
is  obliged  to  admit  that  hhi  ideas  of  Matter  end  Motion, 
merely  syndiolie  of  nnknowahle  realities,  arc  complex  Btatna 
of  ronseifilisiiesis  Iniilt  out  of  units  nf  feeling.  Bnt  if,  after 
admitting  this,  ho  persijit*  in  n»king  whether  units  of  feeling 
are  of  the  »anie  nature  as  the  units  of  foreo  diatinguislied 
aa  ostemal,  or  whether  the  units  of  forec  diKtlngiushed  as 
external  arc  of  the  sanio  nature  as  units  of  foeliug;  then 
the  reply,  sLili  »nlmtuntially  the  name,  is  that  wc  may  go 
farther  towanis  eoneriving  units  of  external  force  to  be 
identical  ivith  nnits  of  ferling,  than  we  can  towards  con- 
ceiving unitA  of  feeling  to  l>e  identiL-al  with  units  of  external 
force.  CleJ»rly,  if  units  of  external  force  are  regarded  us  ab- 
solutely unknown  and  unknowable,  then  to  translate  units  of 
feeling  into  them  is  to  translate  the  known  into  Uio  unknown, 
which  is  absurd.  And  if  thoy  aro  whnt  they  are  supponeii  to 
be  by  (Iiohc  who  identify  them  with  tlieir  syinbola,  then  the 
difHeuIty  of  tmiislnling  nnita  of  feeling  int/k  them  ia  inaur- 
motmtable:  if  Force  na  it  ohjectively  exiflte  is  ah!K>1utel7 
alien  in  nature  from  that  which  exists  subjeetively  as 
Feeling,  then  the  transformation  of  Force  into  Feeling 
is  unthinkable.  Kilher  way,  therefore,  It  ia  imiHMBJblc  to 
inter])ret  inner  existence  in  terms  of  outer  existence.  But 
if,  on  the  otiier  hnnd.  uuit.s  of  Force  fl!i  they  exij^t  ob- 
jectively, are  eftsentially  the  aanie  in  nature  ■with  those  mani- 
fested Bubjecti%'ely  as  unita  of  Feeling;  then  a  conceivable 
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hypothwis  rrmains  open.  Every  pictncnt  of  tbat  ag^egatc 
of  aciivitieiA  constituting  a  coua-iousneas,  is  known  ns  be- 
longtDg  to  eoDH'iousnees  only  by  its  cohosioii  with  tlin 
rest.  Beyond  tlie  limits  of  this  wjliorent  aggregnte  of 
tiritics,  exist  actinties  quite  independent  of  it,  and 
rhirli  cannot  bo  brought  into  it.  \W  may  imogini?,  thon, 
thiit  by  ilit-ir  cscbision  from  the  circumscribed  actiWties 
>n«titnting  conacionsnogg,  theae  oiiter  activirioa,  though  of 
•aiue  intrin«ic  nature,  Iwicome  antithetically  oppotiod  in 
?t.  iVing  disconn<'ct«.>d  from  consciousness,  or  cut  oflf 
by  its  liniits,  they  aro  thereby  rendered  foreign  to  it  Not 
■ing  inciiqk)mit'd  with  iIh  at-riviliw,  or  linked  with  these 
ibey  are  with  one  another,  consfiouimcfts  cannot,  as  it 
run  through  them;  and  so  they  come  to  be  iignred  as 
Unconscious — are  symlx»lize<l  as  having  the  nature  called 
lalcrial  a» opposed  to  that  called  spiritual.  While,  however, 
;  ihiw  seems  an  imaginable  poe»bility  ihat  uuitd  of  external 
force  tnay  be  identical  in  nature  with  uuils  of  the  force 
luwD  BA  Feeling,  yet  we  cAnnot  by  so  representing  them  get 
ly  nearer  to  a  com  prehension  of  external  Force.  For,  us 
sady  (diown,  aujiposing  all  forms  of  Mind  to  be  contpo«te«i 
>mogeneoua  units  of  feeling  \'ariously  aggregate^!,  the 
ilion  of  them  into  such  unitH  leaves  us  a»  nnablo  as 
before  to  tliink  of  the  substance  of  Jlind  as  it  exist*  in  such 
imits;  and  thus,  even  could  we  really  figure  to  ourselves  all 
unit*  of  external  Force  as  being  cjaentially  like  units  of 
le  force  known  as  Feeling,  and  as  so  constituting  a  xad- 
^ersal  eeiiliency,  we  should  be  as  far  as  ever  from  forming 
conception  of  that  which  us  uuiversally  sentient. 
Henee  though  of  the  two  it  seems  easier  to  translate  so- 
called  Matter  into  80-calle<l  Spirit,  than  to  tranfllnte  ao- 
cfllled  Spirit  into  WH*alle<l  Matter  (which  latter  ij(,  indeed, 
wboUy  impossible);  3'et  no  translation  can  carry  us  beyond 
ur  symbols.  Such  rague  conceptions  m  Kmuu  lieforc  us 
tre  illusions  conjured  up  by  the  wrong  eounotatiouM  of  our 
rorda.    The  exprcesion  '*  substance  of  Mind,"  if  we  use  it 
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in  any  other  way  than  na  the  ^  of  our  equation,  inevilably 
Iwtrayn  119  into  rrrors;  for  wo  cannot  think  of  aubstaneo 
gave  in  temw  lliat  imply  material  proiMTtie*.     Our  only 
course  i«  coiistuntly  to  recognize  our  symbols  m  s^nubola 
only;  and  tn  rtwl  coulout  with  that  iiualit_v  of  tliom  which 
our  ronstitutidti  necvssitate:*.     Tliu  I'uktiowahk-  us  niaui- 
f(»tfl«l  to  118  within  the  iiniits  of  couBciouancAs  in  the  shii(>Q       . 
of  Feeling,  iK^iug  no  Irutt  inttt^nitahlo  than  The  I'nknoTvahla^f 
Rs  manifested  lioyond  the  limits  of  eonscionanoss  in  other  ^1 
sha[)e3,  \vc  approach  no  nearer  to  understanding  the  last 
by  rendering  it  into  tlic  tirst.    The  conditioned  form  underi 
which  Being  U  preaeatcd  in  the  Subject,  cannot,  any  more 
tliati  file  conditioned  fonn  under  which  litting  is  presented 
in  tho  Object,  bo  tlie  Unconditioned  Ifoing  comuiou  to 
tlie  two. 


„  04.  In  llie  last  phapter  we  incidentally  encroached  on 
the  tupic  ti}  which  this  chapter  is  to  be  de%'oted.  L't>rtiiti) 
■ppar^nily-^niple  feelings  were  shown  to  be  comiwuntlrd  of 
units  of  feeling;  whence  it  was  inferred  tliat  jiotuibly,  if  not 
probably,  feelings  of  other  classes  are  similarly  compounded. 
And  in  thna  treating  of  the  composition  of  feelings,  we,  by 
implication,  treated  of  the  composition  of  Mind,  of  which 
feelings  are  themselves  coui[>onents. 

llerc,  however,  leaving  Bpeeulutions  about  the  ultimate 
composition  of  Mind,  we  pass  to  olKtcrvations  on  its  proxi* 
mate  eoinjxwition.  AccepTing  as  really  simple  those  eon- 
atituents  of  Mind  whicii  are  not  decomposolile  by  iiitnwpec- 
tion,  we  have  to  consider  what  are  their  fundamental  dis- 
tinctive i-harflctenk,  and  what  are  the  essential  princi]>les  of 
arraugemeut  among  them. 


§  65.  The  proximate  components  of  Mind  are  of  two 
broadly-contrasted  kinds^Kci-lint^  and  the  Itidations 
between  feelings.  Among  the  members  of  each  group  there 
(■xist  mnltitndinous  unlikonesses,  many  of  which  arc  ex- 
tremely strong;  but  such  uaUkenesses  are  small  compured 
with  those  which  distinguish  members  of  the  one  group 
from  members  of  the  other.  T*t  us,  in  the  first  place,  eon- 
dder  what  are  the  characters  which  all  Feelings  have  lu 
13  103 
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common,  and  what  arc  the  clitu-acters  wliicli  all  Itelationa] 
iK'tweeii  fi-elings  liave  iii  cuniiiioii, 

Kach  fpfling,  as  we  hero  deiine  it,  is  any  portion  of  con- 
sciouAtiCAS  whii'h  ("Krciipio*  n  place  aiiflicicntly  large  to  gtivc  it 
a  peroeivflWe  in<liviilniility;  whidi   has  its  indiriduality 
marked  off  fruui  udjafent  purti«iti8  of  consc-ioiwiies**  by  qiiali-j 
tative  CDjUrui^Ui;  and  vvliich,  wliyii  iutrusi>ectively  coiiU-iU'- 
platcd,  appeurs  to  be  homo^ueoiis.    Thcsf' are  the  esHentiulH.! 
ObvirniKiy  if,  iiikIpf  iniroaprrtion,  a  stale  of  eonseioiifineiM  isl 
decomposabk-  into  unlike  p«r(a  that  oxJHt  ciUkt  siniultjino-i 
ously  or  snooetaively,  it  is  not  one  feeling  but  two  or  more.1 
Obviously  if  it  is  iiidiBtinpuUIiable  from  an  adjacent  por- 
tion of  conscioiiBncss,  it  forma  one  with  that  portion — is  not 
an  individual  feeling  but  part  of  one.    And  obvioiwly  if  it 
doea  not  oci-upy  in  consciousness  an  apjireciable  area,  or  an 
appreciable  duration,  it  cannot  l>e  known  as  a  feeling. 

A  relation  Itetwef^n  feelings  is,  on  the  contrary,  charac 
terized  by  occupying  no  appreciable  part  of  conBoionanesa. 
Take  away  the  terms  it  unites,  and  it  di^pj^ears  along 
with    thcui;    having    no    independent    place — no    indivi- 
duality  of  its  own.     It  ie  true  that,  under  an  ultimate 
anal\"a)«.  what  we  call  a  relation  proves  to  be  itself  a  kind 
of  feeling — the  momentary  feeling  accontpanying  the  tran- 
sition from  one  conHpicuona  feeling  to  an  adjacent  con-' 
Rpiciions  feeling.     And  it  w  tnie  that,  notwitliatanding  ita 
extreme  brevity,  its  tpiulilative  cbariK-ter  is  iippn-clable;  fi)r 
relations  are  (as  we  shall  here-after  see)  clistinguiRhahlo  fronii 
one  aiintbiT  only  Ipv  the  imlikenefisert  of  thp  feelingfl  which 
acconipiiny   the  inoinentnry   tninsitions.      Eacii   relational, 
feeling  may,  in  fact,  Iw  regarded  as  one  of  thoae  nerroi 
9lio<;ks  which  we  sui»pecl  to  be  the  units  of  enmpof^ition 
feelings;  and,  though  in^itantaneona,  it  is  knonm  aa  of  greater] 
or  leRB  strength  and  as  taking  plac^  with  greater  or  leaaj 
facility.    Rut  the  contmst  In-tween  these  relational  feoli^gaj 
and  what  we  ordinarily  cull  feelings,  is  «o  strong  that  we] 
must  class  thcni  apart.    Their  extreme  bre^-ity,  their  smt 
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TiTietv,  and  their  dcpendonee  on  the  terms  they  unite,  dif- 
ferentiate Uiem  in  an  unniislakeahlt'  wa^-.* 

Perhaps  it  will  he  well  to  recognize  more  fuUy  the  truth 
that  thia  distinction  cannot  be  absolute.  Besidp«  admitting 
that,  aa  sn  clement  of  consciou^iess,  a  relation  u  a  momen- 
tarv  feeling,  we  must  also  admit  that  just  as  a  relation  can 
have  no  existence  apart  from  the  feelings  which  form  ita 
terms,  so  a  feeling  can  exist  only  by  relations  to  other  feel- 
ings which  limit  it  in  apace  or  time  or  both.  Strictly 
speaking,  neither  a  feeling  nor  a  relation  ja  an  independent 
element  of  conaciouxnesa:  there  io  throughout  a  deiwndence 
inch  that  the  appreciable  areas  of  consciousness  occupied  by 
feelings,  can  no  more  poeitess  individualities  apart  from  the 
relationg  which  link  them,  than  these  relations  can  po^eas 
individualities  apart  from  the  feelings  they  link.  The 
GMcntial  di.<<tinction  between  the  two,  then,  appears  to  he 
that  whereas  a  relational  feeling  is  a  portion  of  conscious- 
ness inseparable  into  jMirts,  a  feeling  ordinarily  so-called, 
is  a  portion  of  consciousness  that  admits  imaginaiy  division 
into  like  parts  which  are  related  to  one  another  iu  sequence 
or  co-existence.  vV  feeling  proper  is  either  made  up  of 
Uke  parts  that  occupy  time,  or  it  is  made  up  of  like  parts 
that  occupy  space,  or  both.  Tn  any  ease,  a  feeling  proper 
is  an  aggregate  of  related  like  parts,  while  a  relational  feel- 
ing is  undecomposable.  And  tliis  is  exactly  the  contrast 
lietween  the  two  which  must  result  if,  as  we  have  inferred, 
feelings  arc  composed  of  units  of  feeling,  or  shocks. 


8  66.  Simple  feelings  as  above  defined,  are  of  various 
Irinds.     To  say  anything  here  about  the  classification  of 

*  It  will  perhnpa  be  otijectMl  that  soniA  tvlnlioiu.  as  those  lictweon  things 
whkib  sr«  distant  tn  Space  or  in  Tinif.  occnpjrdiirtingni«hjiblA  pArtionxof 
eootelottsiMSft.  Tht-M.  however,  are  iiut  ihe  simple  rel&tions  between 
•4JHlBnt  feelings  which  «c  ore  here  doaliug  with.  Thvy  nro  relctJoiiK  Diat 
Wd|;eaTerpn>at  numbers  of  liilen-eningf^iin^  sad  nUtiuns:  uidcomo 
tnto  existence  onlv  br  quick  tmnsiltinns  through  theiw  loterreaing stales, 
eadin;  in  the  consolidation  of  tbcm. 
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thRTii,  involvo8  some  forestultiiig  of  a  future  chapter.  This 
breach  of  oHcr.  however,  is  iinuvoidublpi  for  until  certain 
proWsional  ^rrouiMngA  have  been  made,  further  exposition  is 
scarcely  practicable. 

Uimliiig  uiir  attention  to  seemingly-homogeneous  feelings 
as  priniarily  experienced,  thev  may  be  divided  into  lh« 
feelings  which  are  centrally  initiated  and  the  lt>elings  which 
are  jjeriphcrally  initiat«ii — emotions  ami  sensations.  These 
have  widely  unlike  characiiTH.  Towards  the  close  of  this 
vohime  evidence  will  Le  found  that  while  the  sensHtioTis  are 
relatively  simple,  the  emotions,  though  secniing  to  be  sim- 
ple are  extremely  compomid;  and  that  a  markcl  contrast 
of  character  between  them  hence  results.  But  without 
referring  to  any  essi^ntiul  tinlikeneas  of  composition,  we  shall 
shortly  see  that  betw(«n  the  oentratly-initiatetl  feelings  and 
the  pt'ripherally-initiatotl  feelings,  fundamental  distinctious 
may  be  established  by  intmspwtive  comparison. 

A  snlxlinsion  has  to  be  iiia<Ic.  The  peri plierally -initiated 
feelings,  or  sensations,  may  be  groniK-d  into  tlrnse  which, 
caused  by  disturbances  at  the  ends  of  nerves  distributed  on 
the  outer  surface,  are  taken  to  imply  ontcr  agencies,  and 
those  xvhiohj  canno<I  by  distiirhances  at  tlie  ends  of  nervea 
distributed  witliin  the  body,  are  not  taken  to  imply  outer 
agencies:  which  last,  though  not  pcniiberally  initiated  in 
the  ordinary  sense,  are  so  in  the  physiological  sense.  But  as 
between  the  extejior  of  the  body  and  its  interior,  there  are 
ail  gradations  of  depth,  it  results  that  this  distinction  is  a 
broadly  marked  one,  rather  than  n  sharply  marked  one.  We 
shall, however,  find  that  certain  cHffercntial  i-haracterH  among 
the  sensations  accompany  this  difference  of  distribution  of 
the  nerves  in  which  they  arise;  fln<l  tliat  they  are  dei'ided 
in  proportion  to  the  relative  superficiality  or  centrality  of 
these  nerves. 

Tn  contrast  with  this  elass  of  primary  or  real  feelings, 
thus  JivideJ  and  subdivided,  has  to  Ix'  set  the  complemen- 
tary class  of  secoiiiiary  or  ideal  feelings,  similarly  divided 
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tod  subdmded.  Speaking  generally,  the  two  claasca  differ 
greatly  in  intonsiiy.  While  tlie  primary  or  originally -pro- 
duced feelings  are  reUtively  vivid,  the  secondary  or  re- 
proiiuccd  feelings  are  relatively  faiut.  It  should  be  added 
that  the  Wvid  feelings  are  tukt-n  to  imply  objective  exciting 
■gents  then  and  there  acting  on  the  periphery  of  the 
ner^^mts  fivsreni;  while  the  faint  feelings,  llmnpli  taken  to 
imply  objective  exciting  agents  wliicli  thus  acted  at  a  past 
time,  are  not  taken  to  imply  their  present  action. 

We  are  thus  obliged  to  carrj'  wntb  iw  a  clansiScatioD  based 
OB  structure  and  a  classification  based  on  function.  Th« 
diristDn  into  ceutrally-initiatod  feelings,  calliKl  emotions, 
and  periplierally-initiatetl  feelings,  called  sensations;  and  the 
mbdivision  of  theao  last  into  acnaations  that  ariec  on  the 
exterior  of  the  Iwdy  and  .tcnsAtions  that  arise  in  its  interior; 
respectively  refer  to  difference*  among  the  parts  in  action. 
Whereas  ibe  division  into  vivid  or  real  feelings  and  faiut 
or  ideal  feelings^  cutting  across  the  other  divisions  at  right 
angles  as  we  may  say,  refers  to  difference  of  amount  in  the 
actions  of  these  part:*.  The  first  clsfwifieation  has  in  view 
onlikenesse?  of  kind  among  the  feelings;  and  the  second,  a 
marked  uulikcneas  of  degree,  eommou  to  all  the  kinds. 


$  67.  From  the  claseee  of  simple  feelings  wo  pass  to  the 
elaasesof  simple  relations  lietween  feelings,  rcspocting  which 
alsf>,  something  must  be  said  before  we  can  ]injcced.  In 
default  of  an  ultimate  analysis,  which  cannot  be  made  at 
preaent,  certain  brief  general  statements  must  suffice. 

As  already  said,  the  requisite  to  the  existence  of  a  rela- 
tion is  the  exiatence  of  two  feelings  Wtwoeu  which  it  is 
the  link.    The  requisite  to  the  existence  of  two  feelings  is 

le  <lifference.  And  therefore  the  requisite  to  the  exist- 
enre  of  a  relation  is  the  occurrence  of  n  change^the  paasage 
from  one  apparent ly-«ni form  state  to  another  apparently- 
uniform  state,  implying  the  momentary  shock  produced  by 
the  conunencemcnt  of  a  new  state. 
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It  follows  tliat  (he  degree  of  the  change  or  shock,  con- 
Btituting  in  other  words  the  conBcioiiBneoB  of  the  degree  of 
diiTen>nce  between  llio  ndjarenl  states,  is  the  ultimntc  basis 
of  the  difltinctions  among  iflationa.  Hnice  the  fund  a  mental 
division  of  them  into  relations  between,  feelings  that  are 
eqnal,  or  those  of  likencsB,  (which  however  must  bo  divided 
by  some  portion  of  conseioiianeim  that  is  nnlike  tlicni),  and 
relations  between  feelings  that  are  unequal,  or  those  of  un- 
likeue»8.  These  last  fall  into  what  we  mav  distinguish  as 
relations  of  descending  intensity  and  relations  of  ascending 
intensity,  aceonling  as  the  transition  is  to  a  grester  or  to  a 
leas  amount  of  feeling.  And  they  arc  further  distingiiiah- 
ahle  into  relations  of  (piantitativc  unlikeneM,  or  those  nco:ur- 
ring  between  feelings  of  the  same  nature  bnt  different  in 
degree,  and  relations  of  qualitative  unlikencst*,  or  those 
occurring  between  feelings  not  of  the  same  nature. 

Relations  thus  coatcmplated  simply  as  changes,  and 
grouped  according  to  the  degree  of  change  or  the  kind  of 
change,  severally  belong  to  one  or  other  uf  two  great 
categories  which  take  no  account  of  the  terras  as  like  or 
unlike  tn  nature  or  amount,  but  which  take  account  only  of 
their  order  of  occurrence,  as  either  simultaneous  or  succee- 
sivQ.  This  fundamental  division  of  relations  into  those  of  co- 
existence and  those  of  sequence,  is,  however,  itself  dejKndent 
on  the  preceding  division  into  relations  of  equality  between 
feelings  and  relations  of  inequality  Iwtwoeu  them.  For 
relations  themselves  have  to  be  classed  as  of  like  or  unlike 
kinds  by  comparing  the  momentary  fecHnps  that  attend  the 
establishment  of  them,  and  obscr\'ing  whether  tJiesc  are  llko 
or  unlike;  and,  as  we  shall  hereafter  sec,  the  relations  of 
oo-cxistencc  and  sequence  are  distinguished  from  one  another 
only  by  a  process  of  this  kind. 


%  68.  Having  dcfino<l  simple  feelings  and  simple  rela- 
tions, and  having  provisionally  classified  the  leading  kinds 
of  each^  we  may  now  go  on  to  observe  how  Mind  ia  made 
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Dp  of  these  pigments,  aiifi  how  different  portions  of  it  nre 
duuvcterized  by  difforont  modes  of  eomliination  of  them. 

Traota  of  eonseiousness  formed  of  feelings  that  are  cea- 
trallr  initiated,  are  widely  unlike  tracts  of  consetonsnesa 
fonoed  of  feelings  that  are  peripherally  initiated ;  and  of  the 
tracts  of  eonsciousneas  fonned  of  peripherally-initiated  feel- 
ings, tha«c  parts  occupied  by  feelings  that  take  their  riae 
in  the  interior  of  the  body  are  widely  unlike  those  parts 
occupied  by  feeling*  that  take  their  ri»e  on  the  exterior  of 
the  body.  The  marked  unlikene^eee  are  in  both  caae«  due  to 
the  greater  or  anialler  pro[Kirlions  of  the  relational  elements 
that  arc  present.  Whereni^  among  centrally-initiated  feel- 
ing, the  mntiial  Hmitationit,  both  simiiltaneouH  and  suc- 
cessive, are  vague  and  far  between;  and  whereas  among 
peripheral ly-iiiitiate*!  fet-lings  causod  by  internal  disiiirb- 
ancee,  some  are  extremely  indefinite,  and  few  or  none 
definite  in  a  high  degree;  feelings  cau-ied  by  external  dia- 
ttirlwnees  are  moetlj'  related  quite  clearly,  alike  by  co- 
existence and  sequence,  and  among  the  highest  of  them  the 
mutual  limitations  in  apace  or  time  or  both,  oro  extremely 
shaqi.  Tliese  broad  contrast!*,  dependent  on  the  extent 
to  which  the  elements  of  feeling  are  conipoiiufled  with  the 
elements  of  relation,  cannot  lie  underetood,  and  their  import- 
ance perceived,  witliunt  illustrations.  We  will  begin  with 
those  parta  of  Mind  distinguished  by  predominance  of  the 
relational  elements. 

Rememliering  that  the  lenses  of  the  eye  form  a  non- 
sentient  optical  apparatus  that  casts  images  on  the  retina, 
we  may  fairly  say  that  the  retina  is  brought  more 
dirfTtly  into  contact  with  the  external  agent  acting  on  it 
than  is  any  other  peripheral  expansion  of  the  nervous 
system.  And  it  is  in  the  tracts  of  consciousness  prodnced 
by  the  various  lights  reflected  from  objects  around  and 
concentrated  on  the  relina,  that  we  find  the  elements  of 
feeling  most  intimately  woven  up  with  the  elements  of 
relation.    The  multitudinous  states  of  consoiousness  vielded 
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by  vifiion,  are  above  all  others  sharf)  in  tlieir  timtual  Limi-^ 
tatioiis:  llie  ditFerences  that  occur  between  adjacent  ones 
are  oxlremcly  definite.  It  U  further  to  bo  noted  that  the  i 
rclfttional  element  is  here  dominant  under  both  of  ii«  fuuda-^J 
mental  forme.  Some  of  the  feelings  stniuUaneouslji-  lintit  oae^| 
another  with  great  diatinclnosu,  aud  aome  of  them  with  equul  ^ 
difitinctness  suecefsivuly  hmit  one  another.  The 

feelings  eaiised  bv  actions  on  ttie  general  snrface  of  the| 
hoilv  are  al^t  marked  off  elearly,  tlmuj^h  bv  no  means  ho 
clearlv  aa  those  whieh  ariae  in  iho  retina.     Sensations  of 
touch  initinttMi  at  points  on  the  skin  very  near  one  another, 
form  parttt  of  conifciousneM  that  are  separate  though  adja- 
cent; and  theee  are  distinguishable  not  only  m  ro-cxisting' 
in  close  proximity,  but  also  aa  clistinet  from  kindretl  aensa- 
tiona  imniwliately   preceding  or   immediately   auececdingj 
them.     Moreover  the  definitenean  of  their  mutnal  Hnuta- 
tiona,  in  space  if  not  in  time,  is  greatest  among  the  sensa- 
tions of  touch  proceeding  from  part*  of  the  surface  which 
have,  in  a  wnse,  the  greatest  extomfllity — the  jwirts  which, 
like  the  tips  of  the  fingers  and   the  tip  of  the  tongue,  ^j 
have  the  moat  frequent  and  varied  converse  with  outer^J 
objects. **■  Kext  in  the  definitenesa  of  their  mutual 

limitations  eomo  the  aiKlitory  feelings.  Among  auch  of 
these  as  occur  together^  the  relHtions  are  marked  with 
imperfect  cleamefB.  ReoeiTod  tlimugh  uncultivated  ear8» 
only  a  few  Miuulranpous  sounds  nrr  vaguely  aoparnble  in 
consciousness;  though  received  through  the  ears  of  a 
mnsieian.  many  such  aounds  may  be  distinguished  and 
iilentifierl.  Rut  ninong  Riccessive  !»i>uricls  the  relational 
components  of  mind  are  con?pienou8.  DiiTerences  Iwtween 
tones  that  follow  one  another,  even  very  rapidly,  aro  clearly 

*  The  tontrtio  \a  a  much  more  sctlve  tactunl  nr^Aii  than  at  firrt  «iipean. 
The  mechnnical  impmeinns  it  rvufifves  srv  not  limited  tii>  tlirwt^  g\tea  hf 
the  f(wd  whirh  !l  [niinfip>n  t!iirinc  maatloatinn  ;  but  at  other  limea  il  is 
pcrprriinllt-  exploring  the  Inner  mtrtKoea  of  tb«  Iwth.  which  are  to  It  ex- 
ternal bodies. 
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peieeiTed.  But  the  dcmarcarioiu  are  less  decided  than 
thoae  between  contrasted  eensationg  in  the  field  of 
TiaioiL  PaBhiti^  lu  the  seutsations  uf  taste,  wo 

see  diat  these,  leao  esterual  in  their  origin  (for  it  i&  not  in 
the  tip  of  the  tonguCy  bitt  over  its  binder  part  and  the  back 
iif  the  palate,  that  the  piifitatory  nerves  are  distributed),  are 
comparatively  indetinite  in  their  relations.  Such  diiiUuc- 
ttons  aa  amy  be  perceived  between  tastes  that  co^jcist  are 
comparatively  vague,  and  cao  be  extended  to  but  two  or 
threu.  Similarly,  the  be^nninf^  nnd  rnda  of  atioeeitsivo 
tastra  are  far  lem  fiharp  than  the  bef^inniu^  and  end»  d  the 
Tisual  impressions  we  receive  at  every  glance;  nor  can  «UC' 
ccnvo  tastca  be  diatinguiahcd  with  anything  ]ike  the  same 
rapidity  na  anccessive  tones.  P^'cn  more  uude- 

cided  art.*  the  mutual  linutatiooa  among  sensationa  of 
11,  whieh,  like  the  last,  originate  at  a  considerable  dia- 

ic(!  from  the  surface  (for  the  no»!  is  not  the  st^at  of  gmcll: 
ihfi  olfartory  chamlier,  with  wliirh  the  noiitrils  communicate, 
ia  seated  high  up  Ijotvveen  the  eyes).  Of  simultaneous 
smellrf  the  di^'rinuuation  irt  very  vague;  and  probably  not 
more  than  three  can  be  separately  identitied.  Of  smells 
that  f'WIow  one  another,  it  is  luauifeat  that  they  iK'piu  and 
end  indotiniteiy,  and  tliat  Uicy  cannot  be  experienced  in 
TBpid  sncecsaion. 

We  eome  now  to  the  pcriphcrally-lm(iat*'d  feelinps  set 
lip  by  internal  disiurbancee.  Among  tbeee  the  most  super- 
ficial ui  origin  and  most  relational  aa  they  exist  in  con- 
aciousness,  arc  the  sensations  of  mnseuhir  tension.  Though, 
(tzeepi  when  making  Wgoruus  efforts,  these  are  but  f(«ble; 
though  tsurh  m  aro  present  together  mutually  limit  one 
another  in  a  very  vague  way;  and  though  their  beginnings 
and  ends  are  so  blurred  that  a  series  of  them  is  but  indis- 
tinctly separable  into  parts;  yet  they  arc  juxtapo^eil  and 
rontnuiled  to  the  extent  implied  by  discriminations  and 
recognitions  of  them — di:«Tiniinations  and  i-ecognitiona  so 
partial,  however,  as  frequently  to  re<iuire  indirect  verifica- 
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iionfl.  It  ahoiild  tic  added  that  tUe  relutlotis  among  muac 
feelings  are  \-nriable  in  abundance  and  diatinelness.  Tbe: 
are  most  conapiciioiw  when  tbo  fcfilings  como  from  muaci 
that  are  small,  and  in  ^lerpphifll  action,  as  thfvso  wluoli  mo 
tbe  eves,  the  fingers,  and  the  vocal  organs;  and  least  co 
Bpicuous  when  the  feelings  come  from  muM-lea  that  are  large 
or  centrally  seated,  or  both,  us  those  of  tbe  legs  and  of  the 
trunk.  PaKsing  over  abnonnal  feelings  of  paio  and 

diaoomfort  dne  to  diBturlianoee  of  nerves  distribnted  witliin 
the  linih*  and  body,  among  which  the  small  proportion  of 
the  relational  element  is  manifent,  it  wdll  sntHoe  if  we  corao 
at  onee  to  the  feelings  originating  in  parta  that  are  remotetit 
from  the  external  world,  and  which,  as  least  relational, 
most  distinguished  from  those  we  set  utit  with.  Hunger  i 
extremely  vajrue  in  its  beginning  and  end.  Commencing 
obtrusively  and  reading  gradnally.  it  ia  utterly  nnliko  th 
feelings  which,  closely  contiguous  in  time,  make  one  another 
distinct  by  mutual  limitation.  Neither  ia  it  appreciably 
marked  out  by  co-existing  feelinga:  its  position  among 
Kimultancons  states  of  cousciouHnoHK  irt  indeterminate.  And 
Ihit4  indefiiiitcnees  of  relation,  hoth  in  s)Kice  and  time,  cha- 
racterizes other  visceral  feelings,  both  normal  and  ahnonnol. 
Of  the  eentrally-initifltwl  feelings,  or  emotions,  much  the 
same  liafi  to  be  said  as  of  the  last.  Their  beginnings  and 
endinga  in  time  are  comparatively  indeBnite,  and  they  bavo 
no  definite  localizations  in  space.  That  is  to  say,  they  are 
not  limited  by  preceding  and  succeeding  statea  of  conscioua- 
ncss  with  any  precision;  and  no  identifiable  bonnda  are  put 
to  thorn  by  states  of  eonseionsness  that  co-exist.  Here,  then, 
(he  relational  clement  of  mind  is  extremely  inconapicuo 
The  aeridencea  among  emotions  that  can  occur  in  a  giv 
period,  arc  comparalively  few  and  indeterminate;  and 
tween  such  two  or  three  emotions  as  can  co^?xi8t  it  is  im 
bio  to  dIatingniHh  in  more  than  a  vague  way. 


§  60.  Further  and  equally -important  distinctions  ol 
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between  the  tracts  of  coiispiougnras  thiifl  broadly  contnwtod, 
and  they  are  similarly  caused.  Presence  of  the  relational 
elements,  »een  in  the  mutual  limitations  of  feelings,  simul- 
tane«uaand  successive,  in  accompanied  by  the  mutual  cohe- 
sion of  feelings;  and  abgonce  of  the  relational  elements, 
Been  in  the  indcterminalR  bmmdarien  of  feelings  in  space 
and  time,  ts  accoiu])anied  by  their  incolierentre.  Let  us 
re-observe  the  tracts  of  consciousnesa  above  compared. 

The  Bharply-dctincd  patj'hes  of  colour  that  occur  together 
in  a  i-isual  impreaeion,  ai-e  indisaolubly  united — held  rigidly 
in  juxtaposition.  And  successive  ^"isual  feelings^  such  a&  are 
produced  by  transfcrnng  the  gaze  from  one  object  to 
another,  have  a  strength  of  connection  that  gives  a  fi.xed 
ennfkiiouanpflB  of  ihoir  order.  ThuH  the  visual  feelings, 
above  all  others  distinguisheil  by  the  sharpness  of  their 
mutual  limitations,  nrc  abaolutoly  coherent  in  space  anc 
very  coherent  in  time.  Between  sensations  ol 

touch  given  by  an  object  grasi>ed,  the  eolieaion  is  not  so 
great.  Though  the  two  fcelinga  produced  by  two  [Ktints 
felt  flimultancoiuly  Ity  a  finger,  hold  together  so  that 
they  cannot  be  removed  far  from  one  another  in  conacious- 
ness;  yet  the  bond  uniting  them  has  much  less  rigidity  than 
the  bond  uniting  the  visual  feelings  produced  by  the  (wo 
points;  and  when  the  feelings  are  more  than  two,  their  con- 
noetions  in  conseioiutiiei«  arc  loose  enough  to  |K>rmit  of 
much  variation  in  the  conception  of  their  relative  positions. 
Still  the  strength  of  links  between  co-eristing  feelings  of 
touch  is  eoodidcrable;  as  is  also  that  between  snccef^ive 
feelings  of  the  eame  kind.  Among  the  gimultaneoua 

feelingH  cuuxcd  by  simultaneous  sounds,  especially  if  they  are 
not  in  harmony,  the  defect  of  cohesion  is  as  marked  as  the 
defect  of  mutual  limitation.  But  among  the  siicepssive  feel- 
ings prodnceil  by  sueresdive  sounds,  we  find  that  along  with 
distinct  mutual  limitations  there  go  deeided  mutual  cohe- 
sions. Sequent  notes,  or  articulations,  ding  togctlier  with 
tcnaci^.  Much  lew  clearly  bounded  by  one 
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liKiaen  in  uiucti  the  sHint*  way  as  are  their 
lit*  difficulty  of  observing;  llie  mutual  liniiui^l 
irfeplinpi,i«dneto  thp  fact  that  eai'h  muaclo, " 


another  us  are  taste*,  simultaneous  and  successive,  they  are 
also  comparatively  incoherent.  Among  coexistent  tastes 
I  hero  are  no  connections  like  thoeo  between  co-existent 
visual  feelinpt,  or  even  like  (h<we  hotween  the  sounds  pro- 
duced a(  [}ie  same  iTi^t-Hni  liy  u  hand;  and  (aslui  do  not  hold 
togetlier  in  sequence  as  do  the  tones  of  cadence.  Of 

smells  the  like  is  tnic.  Along  with  vagueness  in  tlio  bound- 
ingof  one  by  another  theregoesbnt  a  feeble  linking  together. 

The  feelings  accompanying  muscidar  actions  have  cohe- 
sions that  are  bidden  in  much  the  same  way  »*  ^i^  their 
limitations.  The 
tions  of  muscular 
or  set  of  musclesj  passes  from  a  state  of  rest  to  a  state  of 
action  or  from  a  stale  of  action  to  a  stale  of  re«t,  through 
gradations  that  occupy  an  appreciable  lime;  and  that,  con- 
sequently, the  accompanying  fevUng,  instead  of  beginning 
and  ondtng  strongly,  shades  oB  at  both  extrbmes.  Ijciog 
thus  weak  at  the  places  when;  they  are  iMntiguous,  thenc  feel- 
ings arc  ineajjahle  of  strong  coheaions.  IndLMnl,  if  we  except 
those  which  accompany  great  efforts,  we  may  say  that  they 
are  altogether  so  faint  eoniparcd  with  most  others  that  their 
relations,  lx>th  in  kind  and  order,  are  nocesMirily  incon- 
spicuous. Their  euhcsions  are  in  a  great  degree  those  of 
automatic  nervous  acts;  and  are  by  imj  much  the  lese  the 
cohesions  of  conwions  statw.  Those  very  vague 

feelinga  which  have  iheirseats  in  the  viscera,  may,  as  before, 
be  exemplified  by  hunger.  Here  where  wo  reach  such  ex- 
treme inde6nitene3s  of  limitation,  both  in  space  and  time,  we 
reach  an  extreme  want  of  cohesion.  Hunger  does  not  sud- 
denly follow  some  other  into  conseiousncM;  nor  in  it  «ud- 
derdy  followe<l  by  some  other.  Neither  is  there  any  aimul- 
lancnus  feeling  to  wliieh  it  dings.  The  relational  element 
of  Mind  is  almost  absent;  holding  only  in  a  feeble  degree 
with  sfmic  tastes  and  smells. 

Lastly,«mong  the  cent  rally-initiated  feelings,or  emotions, 
the  same  connection  of  characters  occurs.    WTien  emotions 
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co-«xuit,  ihey  can  et-arwly  bi«  saitl  (o  hold  topetiir-r:  the 
bvbJ  betivwn  them  U  so  feeble,  that  each  may  disappear 
witlivut  affecting  the  utliere.  Ik'twwu  K*qvieiit  emotions  the 
ILoka  liai%  no  appreciable  strength:  uo  one  is  altache<l  to 
another  in  auoh  way  as  1«  pvodupe  conatanfy  of  succession. 
And  though  betwisen  eiiiolions  and  certain  more  definite 
feelings  which  pre«-'de  them,  there  are  e^troiig  connectioius 
vet  thrsp  connection  it  arc  not  between  emotions  and  single 
antecedent  feeling?,  but  between  emotions  and  large  groups 
of  antecedent  feelings;  and  even  this  cohcsdon,  very  vari- 
able iu  its  titreugtb,  way  entirely  fall. 

%  70.  A  fnrther  trait  in  the  eomposilion  of  Mind,  de- 
pendent on  thofle  correhited  tniita,  may  next  W  »et 
down.  We  have  seen  that  tracts  of  consciousness  formetl 
of  feelings  [irodueed  by  external  disturbances,  are  mostly 
dictingnifthed  by  predonunanee  of  the  relational  element, 
involving  deamePB  of  mutual  limitalion  and  strength  of 
cohtffiiim  among  the  comi>onent  feelings;  and  we  have  «een 
that,  contrariwise,  the  feelings  produced  by  internal  did- 
tiirl)atu>e»,  {K-riplieral  and  central,  are  mostly  diRtinguislied 
by  coiiipanitivc  want  of  the  relational  cleincnt,  involving 
proportionate  defe<'t  of  mutual  limitation  and  cohesion.  VCe 
have  now  to  oliwrve  that  the  tracts  of  conaciousnettji  thns 
broadly  contrasted,  are,  by  con8e<|nonce,  broadly  contrasted 
Id  the  respect  that,  in  the  one  case,  the  component  feelings 
can  unite  into  coherent  and  weH-<]efined  elnstcrs,  while,  in 
the  other  case,  they  cannot  so  unite. 

The  state  of  conaeionpiie^  produced  by  an  object  seen,  ia 
coniponed  of  sliarply-fuitlined  lighi»,  shades,  and  coloura, 
and  the  co-oxiatent  fcelingft  and  relations  entering  into  one 
of  t}iese  gron{»  form  an  indimolnble  whole.  To  a  consider- 
able degree,  iaucoessive  visual  feelings  cling  together  in 
defined  groups.  As  most  of  them  are  caured  by  moving 
objects  more  or  ]efB  complex,  it  b  difficult  to  trace  this  clna- 
tcriiig  of  them  in  sequence  apart  from  their  clustering  in 
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co-exliitoncc.  But  if  we  take  the  caso  of  a  bird  that 
BuUdealv  flies  past  close  to  a  winilow  out  of  wlut'b  we  are 
looking,  it  ii^  mauifivet  tlial;  tiie  Kiicccastvo  feelings  fonn  a 
conaciousnoaa  of  its  line  of  moreinent  »o  deling]  and  cohe: 


ent  thai  wt'  know,  without  linving  moved  the  eyes,  what  wm 
its  oXflLT  course.  The  olusteriug  of  auditory  feelings, 

comparatively  feeble  amonjE  those  occurring  uniultancoujly, 
is  comparatively  strong  among  those  wcnrriTig  succeedvel^. 
Hence  the  conitoUdiitod  group;)  uf  ttounds  which  we  kuow  in 
uoiUKfionsiioss  aa  words.  HeDL*e  the  vhainn  of  notes  which 
we  remenilH-r  an  musical  phrases.  The  plustering  of 

tnctunl  foellnga  in  relaiitms  of  eo-pxistenee,  ihougli  by  no^_ 
means  so  decided  as  the  rluRtering  of  cc-existent  visiinl  feet«^| 
ings,  either  in  the  extent  or  complexity  of  the  chisters  or  the 
finunew  with  which  their  comiwueuls  are  uuited,  is  never- 
theless uoudiderable.  ^Vheu  the  hand  in  laid  on  some  small 
objeet,  as  a  key,  a  number  of  impressions  may  be  dis- 
tinguished as  separate  though  near  one  another;  but  while 
their  mutual  relations  arc  so  far  fixed  that  approximate 
limits  within  which  tliey  exist  are  known,  they  do  not 
constitute  anything  like  such  a  fixed  and  dcfinetl  group  aa 
those  given  by  vi»iou  of  the  key.  This  imperfect  clustering 
in  co-existeuce  is  aceompauicd  by  imperfect  cUbderlng  id 
sequence.  The  successive  feelings  productid  by  a  fly 
creeping  over  the  ha]id,  hold  together  tttrougly  enough  and 
definitely  enough  to  constitute  a  consciou»neaa  of  its  general 
niovciiienl  as  being  tnwanla  the  wrist  or  from  the  wrist, 
across  from  right  to  left  or  from  left  to  right;  but  they  do 
not  form  a  consciousnefci  of  its  exact  course.  Tastes 

unite  only  into  very  simple  and  incoherent  clusters  in  oo- 
exiMteucc;  while  in  sequence  they  scarcely  luiite  at  a 
And  the  like  is  tnic  of  smells. 

Such  capability  of  clustering  as  is  displayed  by  the 
pherallydnitiated  feelings  caused  by  internal  diaturbanoea, 
occurs    among    those    accompanWug    the    movements    of 
muscles.     But,  along  with  the  comparative  vagueness  of 
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Umitatinn  and  want  of  afronf;  cohesinn  which  characterize 

^ibeae  feclinjpi.  there  goes  a  coiniwrativF  indisliin^ttiesjof  the 

sdnsfen.     Thoiigh  the  nervous  acU  of  which  muacuUr 

[motioits  arc  results,  combine  into  groups  with  much  pre- 

)U,  vet  the  combiiiatiou  of  them,  at  tirst  feehle,  l>eoomea,| 

only  by  repetition.     And  aa  the  repetition  which 

makee  the  combination  strong,  makes  it  to  the  imrue  extent 

antoniutic,  the  eoncortiitant  feeling  become  less  and  k-ss 

distinct,  and  fade  from  conseiousneaa  as  fast  as  they  unite. 

How,  in  muBcuhir  actit,  complete  ehisteriug  and  imron.scions- 

DQM  K^  toffcther,  in  itecn  in  the  fact  tliat  eonaciouaness  im- 

|)e<le8  clustered  uiuscuhir  acts.     After  ha\'iug  many  times 

fTone  through  the  series  of  uomjwund  movements  reijuireJ, 

it  ia  possible  to  walk  hitoss  the  room  In  the  ihirk  and  lay 

^  hold  of  the  handle  of  the  door — bo  lonp,  that  is,  as  tho 

^»  uiovementa  are  gone  through  ntithlnkiiigly.     If  they  are 

H  consciously  made,  failure  is  alnuet  certain.  Of 

^^ihe  further  class  of  feelings  initiated   within   the  InHly, 

including  apjietile^  pains,  iUcc.  it  is  scarcely  needful  to  sa; 

that  there  ia  among  them  no  formation  of  coherent  groups. 

iTlieir  great  indefiiiiloness  of  liniitution  and  accompanying 
want  of  cohesion,  forbid  unions  of  them,  eitiicr  sitnullHncoua 
or  suece^ive. 
Olmonsly  the  emotions  are  characterized  by  a  like  want 
of  combining  power.     A  confui^ed  ami  changing  chaos  is 
produced  by  any  of  them  whicli  co-exist.    In  fact,  the  ab- 
sence among  them  of  capacity  for  uniting,  ts  as  marked 
^  as  its  preseuuti  among  those  visual  feeling  with  which  we 
H  set  out. 

H  §  71.  We  come  now  to  roore  complex  manifestations  of 
these  general  contrnnts.  Tn  tracts  of  const^inuanoas  where 
the  relational  clement  preilomi nates,  and  whore  the  clus- 
tering of  feelings  is  consequently  decided,  the  clusters 
themselves  enter  into  relations  one  with  another.  Grouped 
foelingB,  together  with  the  relations  uniting  them,  are 
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fused  iutu  whules  wtiicli,  coni[Kirtiiig  (heiiMelves  as  single 
fueling  <lo.  f'uiiibtDe  with  utbvr  such  coiiitolitlated  group* 
in  detiiiilr  wlaliona;  and  even  proiips  of  groups,  aimilarly 
fused,  become  in  like  manner  liniitiHl  hv,  aud  coherent  with, 
other  groni>s  of  groups.  Oouversi'Iv,  in  traoi.i  of  tNHist-ioua- 
ness  where  tho  relations  ore  few  aud  vague,  nothing  of  the 
kind  takes  pkc«. 

It  is  among  the  visual  feelings,  above  all  oth««  multi^ 
tudinuuH,  Uc-tinite.  and  coherent  in  tlieir  relations,  that  this 
compound  t-histering  is  carried  to  the  greatest  extent. 
Along  with  tho  nluHty  to  form  tluit  {■<jm])lex  consi'iuusnesfl 
of  lightj^,  shaih»,  and  enlonis,  joined  in  rclntive  positiona, 
whirrh  oon»titiito  a  mnn  as  present  to  Aight,  then?  gops  tlio 
ability  lo  form  a  coiiscionsness  of  two  men  in  a  definite  and 
coherent  relation  of  poailion — (here  goes  tho  ability  to  form 
a  conscioiiBuess  of  a  crowd  of  such  men ;  nay,  tu-o  or  more 
Buch  erowdn  may  lie  mentally  combined.  The  aggregate  of 
dcfimtely-ivlattrd  visnal  feelings  known  an  a  liuiitM?,  it^lf 
Bggregati^  with  others  such  to  funn  the  eun^eiouaness  of  a 
Btreet,  and  the  airccta  to  form  the  ronwiou»neflH  of  a 
town.  Tliongh  the  compound  clustering  of  visual  feelings 
in  sequence  ia  not  so  diHtnct  or  so  btroug,  it  is  still  very 
uarked.  Numerous  complicated  inniget^  pntduced  by  objects 
seen,  in  succeHsiou,  haug  together  in  conw-ioiisiipss  wth  con- 
siderable lenacity.  'I'hnre  Ih  little,  if  any,  rhwter- 
ing  of  cluatera  among  the  Himultaneirtis  auditory  feelings. 
But  among  the  Huccessive  auditory  feelings  there  are 
ilcrinite  atid  coherent  combinations  of  groups  with  groups. 
The  fused  set  of  s«ound«  we  call  a  word,  unites  with  many 
others  such  into  a  si--nteiice.  In  some  uiindB  theae  clusters 
of  clustcra  of  successive  sounds  again  cluster  verj*  definitely 
and  coherently:  many  auccesaive  sentences  are,  as  we 
say.  aecuralely  remembered.  And  similarly,  musical 
phrases  will  cling  together  into  a  long  and  elaborate 
melody.  Among  the  tactual  feelings  this  com- 
pound clustering  is  scarcely  traceable,  either  in  space  op 
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le;  and  tbon*  in  not  llic  ronmtcst  approanli  to  it  in  tlie 
Cai'iury  am)  gustatur^'  ftfulings. 

For  form's  sake  it  is  nectlfiil  to  say  that  these  higher 
dci^rccs  of  monin!  oompoaition  arc  ontirciv  wanting  among 
lb©  intornally-iniiiated  feelings.  Only  among  those  which 
accompany  mnsoii)ar  motion  is  there  any  approach  to  it; 
and  here  the  compound  cluiilcring.  like  the  simple  cluster- 
ing, entails  progressing  tineotuiciousness. 


§  72.  One  more  kindrod  trait  of  eoniposition  must  be  set 
down.  Thns  far  we  have  nixserved  only  the  degrees  of  m«- 
raal  limitation,  of  coliegioti,  and  of  complex  pombining  pow- 
er, among  feelings  within  each  order.  It  remains  to  observe 
the  extent  to  which  feelings  of  one  order  enter  into  rela- 
tions with  tfaoRe  of  another,  and  the  (H>ii»e(pient  ainonnts 
of  [heir  mutual  limitations  and  of  their  combining  powers. 
To  truce  out  these  at  all  fully  would  carry  iw  into  unman- 
ageable detail.    We  nmst  confine  ourselves  to  leading  facts. 

Feelings  of  different  orders  do  not  limit  one  another 
as  clearly  as  feelings  of  the  same  onler  do.  The  clus- 
tered colours  produced  by  au  object  at  which  we  look  are 
but  little  interfered  with  by  a  sound:  the  sound  does  not 
put  any  appreciable  iR^nndary  to  them  in  consciousness,  but 
serves  merely  to  diminish  their  dominance  in  conacioiumcsa. 
Neither  the  combined  noises  which  make  up  a  conversation 
at  table,  nor  the  impressions  received  through  the  eyes  from 
the  dishes  on  the  table,  are  exclude<l  from  the  miud  by  the 
aceonipauying  tactual  feelings  and  tastes  and  smells,  as 
ranch  as  colours  are  excluded  by  colours,  sounds  by  sounds, 
tastes  by  ta?tr>!,  or  one  tactual  feeling  by  another.  Of 
sensalions  arising  within  the  body,  and  still  more  of 
emotions,  it  may  be  aaid  that,  unless  intense,  tliey  disturb 
but  slightly  the  ^nsations  otherwise  arising.  It  would 
almost  aeem  as  though  a  sensation  of  colour,  a  sensation  of 
sound,  and  a  pleasurable  emotion  produced  by  the  sound, 
admit  of  being  8iiiier{)U8ed  in  conseiousnees  with  but  little 


180 


THK  INDCrCTIONS  OF  PSYCHOLOOT. 


iQUtuiO  obscuration.  Doubt1e«a  in  most  ca»e«  two  rimple 
feeliiigB,  or  two  cltuttcroJ  futUingB  of  diffinx'ut  orden,  put 
bouudB  to  utic  another  In  time  if  not  in  spucu:  tbeiv  is  an  ' 
extremely  rapid  extruaion  of  earli  by  tbr  othur  rather  tbun 
a  4H>ntinuoiiA  prc^enn;  of  eithtr.  lint  it  is  manifest  that 
tbese  ahomatin^  extrusions,  partial  or  ronipU'ic,  l\v  fct-lings 
of  difffrenl  orders,  arc  leas  diatim-t  tbaii  the  extrusion  ofj 
one  another  by-  feelings  of  the  same  order.  ^M 

It  is  a  eorrolativo  truth  that  fcoHnpi  of  diiTeroiit  ordoi^^ 
cohere  wiili  one  another  leas  strongly  than  do  feelings  of 
the  same  order.  The  impreaaiona  which  uiake  up  the  visual 
ruiiwiouHiiesB  of  an  objwt,  haiiK  lojiether  nmre  tiniily  than 
the  group  of  them  does  with  the  grouji  of  sounds  making  up 
the  luimo  of  the  obji^ot.  The  notes  eomposinf^  a  melody 
have  a  strongi-r  tomlenry  to  drag  one  another  into  conscious- 
ness llian  any  one,  or  all  of  thorn,  have  to  drag  into  con- 
aciousncsa  the  sights  along  with  which  they  occurred:  the^ 
laat  may  or  niny  not  cohere  with  them;  but  tlie  ft^llowing  o£ 
one  note  by  the  next  is  often  difficult  to  prevent.  Simi- 
larly, though  there  is  eoiitiidorablo  (Hihctuon  between  the 
visual  BOUMtions  prwlueer)  by  an  orange  and  the  taslo  or 
amell  of  the  orange,  yet  it  is  quite  usual  to  have  a  visual 
consciousness  of  an  orange  without  itg  taste  or  its  amell 
amiujc  in  oonwHnusneaa;  while  it  is  scareely  possible  to  have 
before  the  mind  one  of  its  apparent  characters  unaceoo^^ 
panied  by  other  apparent  charactera.  ^M 

A  further  fact  of  monieul  must  bo  added.  The  feelings 
of  diffurent  orders  which  enter  into  dettnite  rolHlions  and 
cohere  most  strongly,  arc  tliofie  among  which  there  is  a  ])ro- 
dominnntw  of  the  relational  elements;  and  there  is  an 
eepet'ial  facility  of  eomhiiinlion  lwt\vw?n  tliose  feelings  of 
different  'irdcre  which  are  risjicctively  held  together  by  re- 
latioos  of  the  same  order.  Thus  the  co-existent  visual  fool- 
ings,  most  relational  of  all,  enter  into  very  definite  and 
coherent  relations  with  co-existeut  tactual  feelingn.  To  the 
group  of  lights  and  shades  an  object  yields  to  the  eyes,  there 
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fttiAchM  itself  very  strongly  the  group  of  improsiona  pro- 
<]uoed  bj"  touching  and  gTa»»piiig  the  object.  Next  in  order 
of  e>trength  arc  Uie  cooneetious  between  sensations  received 
through  iho  eyes  and  tliosc  rcjceived  throujrh  the  ears;  or 
mthcr — heiween  flusters  of  the  one  and  clusters  of  (he  other. 
Bot  ihoujfh  the  feelings  clnatcred  in  eo-existenoe  that  form 
tlie  ^-isnal  consciousness  of  anythinfr,  are  linlcMl  with  much 
fftrength  to  the  feelings  chistered  in  aetiuence  that  form  the 
eoiUKduuanesti  of  its  name;  yet,  probably  because  the  feelings 
fonnii^  the  one  cluster  not  only  difTer  in  kind  from  thoed 
forming  the  other  hut  are  hold  together  by  rolationa  of  a 

I  different  order,  the  coliesion  of  the  two  clusfere  is  not  so 
Itrong.  As  we  descend  towards  the  unrelationnl  foclinga  wo 
find  tiiftt  this  combining  power  of  rla.%  with  class  decrcaiten. 
Between  tastes  and  smells  and  certain  vifn;eral  sensfttions, 
Buch  UK  hunger  and  nausea,  there  is,  indeed,  a  considerable 
aptitude  to  eoherv.  But  after  admitting  exceptious,  it  re- 
mains  true  on  the  avt-mge  thai  the  extreroely-un relational 
states  of  consciousness  of  different  orders,  eomnert  but  feebly 
ith  one  another  and  with  the  extremely-relatioual  states 
f  conaciouaneaa. 


b 


;  73.  Thus  for  we  have  proceeded  as  though  Mind  were 

entirely  of  the  primary  or  vivid  feelings,  and 

itione  auiong  them;  ignoring  the  secondary  or  faint 

feelings.    Or  if,  as  must  bo  admitted,  there  has  been  n  tacit 

cf^jnitton  of  these  secondary  feelings  in  parts  of  the 

Aforegoing  eecliotis  which  deal  with  the  relations  and  eo- 

Ihesions  of  feelings  in  ae<|ucuee  (since  in  a  seiiuenuu  of  feel- 
ings those  whifdi  have  passetl  have  become  faint,  and  only 
the  one  present  i^  vi\-id);  yet  there  has  been  no  avoweil 
recognition  of  theui  as  couiponents  of  Mind  different 
from,  though  closely  allied  with,  the  primary  feeliogBL 
Wc  iniut  now  specially  consider  them  and  the  part  they 

^B    The  cardinal  faut  to  be  noted  as  of  co-ordinate  im- 
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portance  with  the  facts  above  noted,  is  Ibat  ulule  each  vivia 
feeling  ia  joined  to,  but  tlifltinguishctl  from,  other  vivid  feel- 
ings, aimnltnni^^nis  or  stirc(;wivi>,  it  is  j<ii)UHl  to,  ami  identi- 
fied with,  faint  feelings  that  have  resulted  from  foregoing 
Bimilar  vivid  feeling!*.  Kaeh  particular  colour,  each  special 
sound,  each  aensation  of  touch,  tj»«te,  or  smell,  is  at  once 
known  as  unlike  other  sensations  that  lluiit  it  in  space  or 
tiiuc,  and  known  an  like  the  fatut  forms  of  certain  seu^tious 
that  have  ])recede(l  it  in  tiinL> — unituti  itself  with  foregoing 
sonaaljons  from  which  it  does  not  differ  in  tiuality  but  only  , 
in  in1i?nsity.  ^H 

On  this  law  of  eompoeition  depends  the  orderly  striHj^^ 
ture  of  Mind.  In  itM  absence  there  could  )h)  nothing  but 
a  perpetual  kaleidoscopic  change  of  feelings — an  ever- 
transforming  prownt  without  pa»st  or  future.  It  is  becouae 
of  this  tenileiicv  wliii-li  vivid  feelings  have  severally  to 
cohere  with  the  fabit  forms  of  all  preceding  feelings  like 
themBclves,  that  there  arise  what  \vc  call  uUaa.  A  vivid 
feeling  does  not  by  itself  constitute  a  unit  of  that  aggre- 
gate of  ideas  entitled  knowledge,  ^or  does  a  single  faint 
feeling  constitute  such  a  unit.  Hut  an  idea,  or  unit  of 
knowlcijge,  results  when  h  vivid  feeling  is  assimilated  to,  or 
coheres  with,  one  or  more  of  the  faint  feedings  left  hy  such 
vivid  feelings  previouftly  rxpftricncod.  From  moment  to 
moment  the  frclin^ji^  tliat  constitute  conaeiousness  segregate 
— each  becoming  fused  with  the  whole  series  of  others  like 
itself  that  have  gone  before  it;  and  what  we  call  knowing 
eaeh  feeling  aa  such  or  such,  is  our  name  for  this  act  of 
segregation. 

The  process  so  carried  on  dnej*  not  stop  with  the  unSoQ  of 
each  feeling,  as  it  orrurs,  with  the  faint  forms  of  all  pre- 
ceding like  feeling*.  Clusters  of  feelings  are  siitmltaneously 
joined  with  the  faint  forms  of  preceding  like  clusters.  An 
idea  of  an  object  or  act  is  composed  of  groups  of  similar 
and  similarly- related  feelings  that  have  ariKeu  in  conscioua* 
ue«H  from  time  to  time,  and  have  formed  a  consolidated  series 
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^of  wbidi  tbe  menibors  liave  partially  or  completely  loet  their 
iDdivirlualitica. 

Tbis  union  of  prrfMMit  HiLstorod  fwlinf^i  with  past  clns- 

Ilcrcd  feelings  is  carried  to  a  much  greater  (iogree  of  t-om* 
plexitT.  Oroiipe  of  group«  eoaleacc  with  kindred  groupa 
Df  groiiptf  that  prece<led  tliem;  and  in  the  higher  types  of 
Mind,  tracts  of  cousciousness  of  an  excessively  composite 
character  are  produced  after  the  same  manner. 

Tu  complete  llit»  genenil  conception  it  is  needful  to  say 
that  as  with  fii>liDg3,  so  with  the  relations  between  feelinjfs. 

» Parted  so  far  as  may  be  from  the  particular  pairs  of  feelings 
lind  paira  of  groups  of  feelings  they  generally  unite,  rela- 
tions tbeniBelves  are  perpetually  segregate*!.  From  mo- 
ment to  moment  relations  are  disnngimhed  from  one 
another  in  respect  of  the  de^^rcea  of  eoiitrast  Iwtweon 
ihetr  teniifi  and  the  kinda  of  conlraHl  lietwoeu  iheir 
stoib;  and  each  relation,  while  di3tingui3he<l  from  varioug 
sneurrent  relations,  ja  assimilBteJ  to  previously-esperieneed 
stations  like  itrtelf.  'I'liiis  result  ideas  of  relations  as 
loee  of  strong  contrast  or  weak  contraat,  of  de^-ending 
(ntenfity  or  aaeen<ling  intensity,  of  homogeneity  of  kind 
or  heterogeneity  of  kind.  Riniulfanennsly  occurs  a  aegre- 
ition  of  u  different  specie*.  Kach  relation  of  coexistence 
classed  with  other  like  relations  of  coexistence  and 
>pantle<l  from  relations  of  uo-existence  that  are  unlike 
It;  and  a  kinrlred  elaaaing  goes  on  among  relations  of 
juence.  Finally,  by  a  further  segregation,  aro  formed 
tbmt  consolidatcil  abatract  of  relations  of  co-cxtstenoe  which 
[we  know  as  Space,  and  that  cunmlidated  abstract  of  rela- 
liond  of  sequence  which  we  know  an  Time.  This  proceaa»- 
hero  briefly  indicated  merely  to  show  it«  congniity  with  the 
general  procesw  of  composition,  cannot  bo  explaiued  at 
lengtli:  the  elucidation  must  come  hereaiter. 


S  74.   And  now  having  ronghly  sketi-bed  the  lyimposi- 
of  Mind — hanng,  to  preserve  clearness  of  ouUine, 
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omitted  details  ftnH  pawed  over  minor  qiialitieations;  li 
me  go  on  to  indicate  the  essential  tntth  wTiich  it  is  a  chief 
purpose  of  tliLt  (^^[(tcr  lo  bring  into  view — the  truth  that 
t)ic>  method  of  eonipo^ition  romaiua  tin-  tiuuie  tliroughout 
the  entire  fabrie  of  J[ind,  from  the  formation  of  its  simplest 
feelings  up  to  the  formation  of  thiit^c  inimenfie  and  i-oiuplox 
aggn^ativ  of  feelings  wliich  eharueterixe  ita  highest  devo^^^ 
lopnients.  ^^ 

In  the  lft$t  chapter  we  saw  that  what  i«  nhjWtivelv  a 
wave  of  moleeular  change  propagated  through  a  nerve- 
oentro,  is  aubjwtivelv  a  unit  of  feeling,  akin  in  nature  to     n 
vhat  we  call  a  nervous  sliock.    Tn  one  case  we  found  coa^| 
elusive  proof  that  when  a  ra])id  suecf^on  of  such  waveri^n 
yieUI  a  rapid  succcsrtion  of  autdi  units  of  feeling,  Ilioro_ 
rcsultti  the  continuous  fc^eling  known  aa  a  senration;  sai 
that  the  qualitj'  nf  the  feeling  changes  when  these  wav« 
and  corresponding  nniln  of  feeling  recur  with  a  difFeret 
rapidity.     Further,  it  was  flhouii  that  by  unions  among 
aimuitaneouH    scries    of    such    units    recurring    at    nnlike 
ratee,  couuHcsb  othnr  seeniingly-Hi tuple  sennations  are  pro- 
duced.   And  we  inferrctl  that  what  unquestionably  holds 
among  there  primary  feelings  of  one  order,  probably  holds 
among  primary  feelings  of  all  orders.    To  what  does  this 
conclusion  amount,  expressed  in  another  way  I    It  amounts 
to  tlie  conclusion   (hat  one  of  these   feelings   which,  as 
introspectively   contemplated,   a|ipears  uniform,   is   really 
generated  by  the  perjR'tual  aasiniilution  of  a  new  pulse  of 
fwding  to  ]>ulses  of  focUng  immediately  prpcediiig  it:  tlio 
senwitiiin  is  ennRtitutcd  by  the  linking  of  each  vivid  pulse 
us  it  occura,  wiili  ihe  scrim  of  (last  pulses  that  were  aovcrally 
vivid  but  hare  serernlly  become  faint.    And  what,  otherwise 
stated,  is  the  conclusion  that  compound  sensations  result 
from  nnions  among  dilTerent   concurrent  sence  of  such 
pulses  I     It  is  that  while  the  conii)onent  pulses  of  each 
series  are,  as  (hoy  occur,  aevernlly  a«similHted  to,  or  linked 
with,  preceding  pulses  of  their  own  kind,  thej  are 
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^BPTerallr  rombinod  in  sonip  rcbtioii  with  the  pulses  of  con- 

^Pnirreiit  Bt'n<.-8:  ami  t)i»  LMinitoiind  Ben»ation  so  ^nernted 

is  known  aa  different  from  other  compound  M^sationii  of 

the  tmnw  order,  hy  virtue  of  some  8pe<.'ialitv  in  the  relations 

^^among  the  concurrent  series. 

^^    Consider  now,  under  its  tuowt  j^^'i'^fal  form,  the  proeess  of 
^^■■npotution  of  Mind  descri)>e4]  in  fnrc^oing  »ectiun!D.     It 
^^^RlD  other  than  tlii£  same  pnK>e»4  eurried  out  on  higher  and 
higher  plBtfoniiA,  with  inereasinf*  extent  and  enmpUeauon. 
As  we  have  lately  seen,  thp  feelings  <-alIe<I  sensations  cannot 
erf  ihemselvea  constitute  Mind,  even  when  great  numbers  of 
Tarious  kinds  are  present  together.     Mind  ii  constituted 
only  when  each  eensatiou  is  assimilated  to  the  faint  forma 
of  antecedent  like  sensations.     The  eon<>n)idatioii  of  euc- 
ceeave  units  of  feeling  to  fonn  a  sensation,  is  paralh^led 
in  a  larger  way  hy  the  consolidation  of  suoceasive  aensotioos 
to  form  what  wo  call  a  knowledge  of  the  sensation  as  such 
[fir  sneh — to  form  the  smallest  separable  portion  of  what  we 
ill  thought,  as  distinguislied  from  mere  confused  senttency. 
F6o  too  is  it  with  the  relations  among  those  feelings  that 
joecur  together  and   limit  one  another  in  spaee  or  time. 
f£ach  of  these  relations,  so  long  as  it  stands  alone  in  ex- 
petienco  with   no  antecedent  like  relations,   is  not  fully 
^cognizable  as   a    n-laiion:  it   assumea   iis  character   as   a 
[component  of  intelligence  only  when,  by  recurrence  of 
it,    there   is  produced    a   «'rial   aggregate   of   such    rela- 
tions. Oliserve  fiirtiier  that  while  each  s{Hf:!iaI 
sensation  is  raised  into  a  "proximate  constituent  of  umple 
thought  only   by  being  fused   with   like  predeeesftors,   it 
^^  boL'omes  a   proximate   constituent   of  compound   thought 
^■by  nmultaneon.^ly  entering  into  relations  of  unlikeneas 
^  witli  other  sensations  which   limit   it   in  sjtace  or   time; 
jnst  as  we  saw  that  the  units  or  pulses  that  form  simple 
ecnsatinue  by  serial   union   with   their  kind,   may  simul- 
taneoualy   help  to  f»»rm  com]ilex  sensations  by  entering 
into  relations  of  difference  with  units  of  other  kinds. 
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Tlio  Mime  thing  obviously  lioM«  of  the  relatioM  them- 
ftelves,  that  «xit>t  between  these  imUke  seimatioiia.  And 
thus  it  bcoomeg  manifest  tbat  the  method  by  which  simple 
wiiHalioiiK,  ami  the  rclutiontt  anioitg  them,  arc  oninpoumlcd 
iiiio  states  of  detinile  ooiiiiidoustiese,  in  eedi-utially  analuguusi 
to  the  method  by  whieh  priitutive  units  of  feeling  are  com-j 
pounded  into  ncntiations. 

The  next  higher  stage  of  mental  conipoeitiou  shows  us 
this  process  repeatiug  it^lf.     The  vivid  eliuter  of  relsted  ^M 
Ecnsalions  pnMliK'0<l  in  xis  by  a  special  object,  has  to  bo  ^M 
tuiited  with  tlie  faint  forms  of  elusters  like  it  tbat  have  been 
iiofore  produeod  by  such  objects.     What  wi'  call  knowing 
the  ohjpctf  is  the  assimilation  of  this  coinbinetl  group  of 
real  feelings  it  excitea,  wltli  one  or  more  preceding  ide«lj 
groups  which  objects  of  the  same  kind  once  excite<l;  and 
the   knowledge   is   clear   only    when   the   scries   of   ideal 
groups  is  long.  iMpially  does  this  principle  hold 

of  the  connexiuna,  static  amt  dynamic,  Ifctwcen  each  snch 
special  cluster  and  the  s[ieeial  clusters  generated  by  other 
objects.     Knowledge  of  the  powers  an<t  linl>its  of  things, 
dead  Rnd  living,  is  constituted  by  assitniUting  the  more  of^H 
leas  complex  i-ulations  exliibited  by  (heir  actions  in  space  ^^ 
and  time  with  other  such  voni|dex  rchitions.    If  we  cauuot       i 
BO  oasimilate  them,  or  (mrts  of  them,  we  have  no  knowledge 
of  their  actions. 

That  the  same  law  of  eompoHition  eonliimes  withont  do-J 
finite  limit  through  Lnicts  of  higher  ronscinusneas,  formcdl 
of  clusters  of  chisters  of  feelings-hold  together  by  relational 
of  an  extremely  involved  kind,  scarcely  needs  adding. 

§  75.  TTow  clearly  the  evolution  of  Mind,  as  thus  tra 
tlirongh  flfWHMiding  stages  of  composition,  conforms  to  th 
laws  of  Evolution  in  general,  will  be  seen  as  soon  as  it  is 
said.    Wc  will  glance  at  the  eorrespondenco  under  each  of 
its  leading  nsiiects. 

Evolution  is  primarily  a  progressing  integration;  and 


J 


tlin>ughout  this  chaptei',  as  well  as  fho  last,  progressing  in- 
if'^ratiou  bas  thrust  itbelf  uptui  lis  oa  the  fundau«titul  fact 
in  mental  evolntion.  We  came  upon  it  quite  imexpecledly 
in  the  conchistnii  Ihat  a  iH>i).mitton  is  an  intc^ntetl  eerictt  of 
nervous  shocks  or  units  of  feeliiig;  and  in  iht*  further  con- 
clnsion  tliat  by  integration  of  two  or  more  such  series,  com- 
pound sensations  arft  formed.  We  have  lately  Been  that  by 
an  integration  of  successive  like  wnsatlons,  there  arises  the 
knowle«ige  of  a  sensation  as  such  or  such;  and  that  each 
flouation  as  it  occurs,  whih-  IhuK  inte^rat*^  with  its  like^ 
abo  nnitea  into  an  a^regate  with  other  sensations  that 
limit  it  in  Sfwee  or  time.  Ant)  wc  havn  similarly  EH>en  that 
the  integrated  clusters  resulting,  enter  into  higher  in- 
tegrationa  of  both  these  kinds;  and  so  on  to  (he 
end.  The  significance  of  those  facte  will  be  ap- 

preciated when  it  is  remembered  that  the  tracts  of  con- 
acioufi&eflB  in  which  inte^nition  i^  undecided,  are  tracts  of 
consciousness  hardly  iuctude^l  in  wlaat  we  cummunly  think 
of  as  Miud;  and  that  the  tracts  of  eonscionsnoss  presenting 
the  attributes  nf  Mind  in  the  high(^  degree,  are  those  in 
which  the  integration  is  carried  fnrthest.  Hunger,  thirst, 
naudea,  and  visceral  feelings  iu  general,  as  well  as  feelings 
of  love,  hatn'd,  angi-r,  itc,  which  cohere  little  with  one 
anotlier  and  with  other  feelings,  and  thu»  integrate  but 
feebly  into  groups,  arc  portions  of  consciousness  that  play 
but  subonlinate  parta  in  the  actions  we  chiefly  class  as 
mcntnl.  Mental  actions,  ordinarily  so  called,  arc  nearly  all 
carried  on  in  terms  of  those  tactual,  auditory,  and  nsual  feel- 
ings, which  exhibit  cohesion,  and  consequent  ability  to  inte- 
grate, in  9o  couspicuous  a  manner.  Our  intellectual  opera- 
tions are  indeed  mostly  confined  to  the  auditory  feelings  (as 
integrated  into  words)  ond  the  vUiial  feelings  (as  integrated 
into  impressions  and  ideas  of  objects,  their  relations,  and 
their  motions).  After  closing  the  eyw  and  observing  how 
relatively-iumiense  is  the  part  of  intellectual  consciousneas 
that  is  suddenly  shorn  away,  it  will  be  manifest  that  the 
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moet  developed  portion  of  peivoptJrc  Mind  is  fonncd  of 
these  vigiinl  feelings  wliich  cohere  so  rigidl,v.  which  inte* 
grate  into  <iuch  large  ntid  numerous  ap;f^gRU«,  and  which 
r(yintpgrato  into  agp^ogaloit  iniiuonsely  cxoc*-cling  in  their 
degree  of  compoeition  all  aj^jregates  fonned  hy  other  feel- 
ings. Aud  then,  ou  Hiting  to  what  we  for  conveuience  di» 
tinguisli  ao  ruUutml  Alintl,  we  tind  the  int<^^tion  taking 
still  wider  reach. 

The  astviiding  plia«f«  of  Mind  show  us  no  lem  coDSpi 
oualy,  the  iiirniHsiug  heterogeneity  of  lht«j  int^cr* 
aggregates  of  feelings.  In  the  last  ehapt«r,  we  saw  ho 
senMicions  that  are  all  c<jni]H)6ed  of  iinit«  of  one  kind,  ar« 
rendered  huterogeuvous  by  tlieconibinatioQ  and  re-<-ombina- 
tion  of  such  imit^  in  multitudinous  ways.  Wc  have  lately 
fteen  that  the  portions  of  coim-iouHnetw  oeeiipie*!  by  the  in- 
ternal bodily  fadings  and  by  the  emotions,  arc,  as  juilged 
by  introspection,  relatively  very  aimplc  or  homogeneous: 
thirst  is  not  made  up  of  eontmsteii  partt,  nor  can 
separate  a  pittt  of  passion  into  many  distinpUHhahle  co 
ponents.  But  on  iNusing  upwards  to  intelle<-tual  eonscioi 
ncM,  there  meets  us  an  increasing  variety  of  kinds  of  feel- 
ingB  prcBKit  together.  When  we  eonie  to  the  auditory  feel- 
ings, which  play  90  ini|KirtHnt  a  part  in  proceoes  of  thought, 
we  find  that  the  groups  of  them  arc  fonned  of  many  com- 
ponents, and  thai  those  groups  of  groups  uscid  as  synilKila  of 
prop.T«ii!i"ins  are  very  heterogenooiiH.  As  V»efore  however 
with  integration,  so  here  with  heterogeneity,  a  far  higher 
d^ree  h  reached  in  that  consciousueas  formed  of  vii«ua1  fccl- 
iiigB,  which  \»  the  roost  developed  port  of  pt-n-eptirc  Mind., 
And  much  more  heterogeneous  still  are  those  tracts  of  co 
flciou!<ne«s  distinguished  us  ratiocinntivc  tracts,  in  which  thi 
multiform  feelings  given  ua  by  objects  through  eyea,  eara, 
and  tactual  organs,  nose,  and  palate,  are  formed  into  con- 
ceptions that  answer  to  the  objects  in  all  their  sttributee,  aud 
all  their  activities. 

With  equal  clcorueaa  docs  Mind  diqilay  the  further  traik 


i 
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of  Evolution — increase  of  definitcnoas.  Both  the  centrally- 
tnitiated  feelings  and  the  internal  pcnphorally-initiatod  feel- 
ings, which  plflv  so  spcnti(lar\'  a  part  in  what  we  unilcrsland 
as  Mind,  we  fmind  to  W  veiy  vngiie — very  imperfectly 
lunil«d  by  one  another.  Contrariwise,  it  was  tihown  that 
the  nititiiiil  Iinittatiunti  arc  decided  amung  thijse  peripherally- 
uiitiotfd  fwlings  wbicli,  arising  on  the  outer  surface,  enter 
Uijtely  into  our  inlrllfii'tunl  ojwratioiis;  and  that  the  visual 
feelings  which  enter  hy  far  the  moini  Inr^Iy  into  our  in- 
toUectiiat  opcratioHH,  are  not  only  hy  far  the  sharfiert  in 
thtar  mutual  limitations,  bnt  form  aggregates  that  are 
mnch  more  definitely  circunjBcrihed  than  any  others,  and 
aggregates  between  which  there  exist  relations  much  more 
definite  tJuin  tliose  entered  into  hy  other  nggregalcR. 

ThiiB  tijc  confonnity  is  complete.  Mind  risea  to  wlint  are 
universally  rpcogiuzp<i  as  its  higher  dovolopments,  in  pro- 
portion as  it  manifests  the  traits  characterizing  Evolution  in 
general  (^iV*( /*«'««//**,§§  98 — 145),  A  confuse*!  een- 
tieucy,  formed  of  recurrent  puUes  of  feeling  having  but 
little  variety  of  kind  and  hul  little  rombination,  wo  may 
conceive  ae  the  nascent  Mind  pos3e,sped  by  those  low  tyites 
in  which  nerves  and  non*(M;entres  an:  not  yet  clearly  dif- 
ferentiated from  one  another,  or  fnim  the  tissuea  in  which 
they  lie.  At  a  stage  above  thi»,  while  yet  the  organs  of  the 
higher  («en!*e(i  are  nidiiiif*iit»ry,  and  aneh  nerve*  as  exist  nr© 
ineonipletely  insuhited,  Mind  h  present  probably  under  the 
form  of  a  few  sensationa,  which,  like  those  yielded  by  onr 
own  vifwera,  are  simple,  vague,  and  incoherent.  And  fr<»m 
this  upwards,  the  mental  evolution  exhibits  a  differentia- 
tion of  th«»e  simple  feelings  into  the  more  numerous  kinds 
vliieh  the  special  senses  vield;  an  ever-inorensing  integra- 
tion of  such  more  varied  feelings  with  one  another  and  with 
feelings  of  other  kinds;  an  ever-increasing  multiformity  in 
the  aggregates  of  feelings  produced;  and  an  ever-inereasing 
dintinctnesR  of  fitmeture  in  such  aggregates.  That  is  to  say, 
there  goes  on  subjectively  a  change  **  from  an  indefinite,  in- 
coherent homogeneity  to  a  definite,  coherent  hoterogene- 


190 


THE  Un)UCT10NS  OP  PSYCHOLOGY. 


it^r;  '*  pflr&UcI  to  that  redistribution  of  matter  and  motjonl 
whioh  eoustituteg  Kvolutiou  as  objective!;,-  displa^-ed. 


g  76.  The  vurrtTepundences  between  these  riows  of  mental 
composition  and  the  general  troths  reepecting  nervous 
stnicture  nnH  nervous  fuurtioiiB  Mtt  forth  in  the  last  part, 
must  be  briefly  indicate*!. 

Speaking  genorsll;^,  feelings  and  the  relations  between 
feelingB,  correspond  to  nerve-corpuscles  and  the  fibres  which 
connect  ner^'e-corpuBcles;  or  r«ther,t«  the  molecular  changes 
of  whifh  ner^'e-cor|iu«cle8  are  this  seali^  and  the  inolceular 
changes  tranHinittcd  tbroiigh  fibres.  The  pt;3'c':hica]  relation 
Iwtwt'cn  two  fet'linpt,  answers  to  the  physical  relation  be- 
tween two  dUinrbed  portions  of  p;rey  matter,  which  arc 
put  In  such  (lirect  or  indirect  communication  that  some  die* 
clmr^-  takes  plaee  Uclwecn  them. 

'Vhv  iavt  that,  as  cU'im-nts  of  coubciouijueB^,  the  relations 
bctwrrn  focHngB  are  vcr>*  short  in  <>omparison  with  the  feel- 
ingji  ihcy  unite,  has  thiifl  it?  physiolnpiral  e«piivnIpnT  in  the 
fact  that  the  transmission  of  a  wave  of  change  throngh  a 
nor>'0-fibro,  la  very  rapid  in  coroiurison  with  the  tranrfonua- 
tion  it  iK'tM  lip  in  a  nerve-cent rv.  If  we  consider  each  euch 
lniMi'f<'niiiiti"ii  to  be  pliymicnlly  that  which  |isycliicaily  wo 
consider  a  unit  of  feeling,  then,  remembering  its  appreciable 
tlurutiiin,  we  may  iimler^tand  how  it  happens  that  when  the 
waros  of  ninlooular  change  brought  bj  an  in-coming  ncrv'o- 
fibrc  cxcewl  a  certain  rate  nf  rwniTenre,  the  transfomialion 
«et  up  cRfh  lasts  till  the  next  commences;  and  hence  tho 
enrn'^|K>ndiiig  iiiiils  of  feeling  become  fused  into  a  con- 
tinuoiix  feeling  or  H'n^itinn. 

Wc  have  scon  that  predominance  of  the  relationnl  element 
nf  M"  ,  '  . 'inmi'Iorizp?  the  periphcrally-iniliate<l  iracti  of 
con-  •  whioh  external  objects  produce.   Botweon  this 

fart  and  the  fiu'ti  of  nerrous  atnictiire,  there  is  an  obvioua 
"it,  Tttki' the  t'lw  of  the  eye.  The  retina  being  an 
ii  lined  of  an  ininien.«e  nnmber  of  itenAitive  elements, 

vldse  to,  but  wparate  from^  one  another,  and  having  each 


an  independent  centripetal  fibre;  it  results  that  tbe  rela- 
UtmB  that  Diuy  be  etstablUhed  between  each  one  and  all  the 
oUiersare  eiiurmniiii)  in  initiiber,  and  that  enonnoua  numbers 
of  rplations  may  be  establiahed  between  siniultancriusly- 
pjtcited  clusters  of  them  and  nthcr  simiiltflneonaly-exc-iiecl 
clusters.  The  sliarpue&s  of  mutual  limitation  of  the  feelings 
and  clusters  of  fcoh'tigs  here  initiated,  ia  also  clearly  due  to 
these  flame  structural  peculiarities;  as  are  also  their  rigid 
eoheeions  and  extensive  integrations.  Without  naming  the 
intermediate  cases,  it  will  sutliee  if  we  pass  to  the  other 
extreme  and  observe  how,  in  the  visceral  ner\*ou3  system, 

lence  come  feelings  that  are  so  simple,  so  iiHJcfinite,  and 
incoherent,  there  is  an  absence  of  the  appliances 
whicb  secure  independent  excitements  of  adjacent  nerve- 
terminations. 

A  further  hamioQy  of  the  same  order  may  be  noted.  The 
relational  element  of  Mind,  as  shown  in  mutual  limitation,  in 
atrcngth  of  cohesion,  aud  iu  degree  of  eliietcriiig.  is  greater 
between  feelings  of  the  same  order  than  between  feelings  of 
one  order  and  those  of  another.  This  answers  tn  the  fnct 
tliat  the  Imndles  of  iierve-fibreH  and  clustew  of  iierve- 
veeieles  belonging  to  feelings  of  one  order,  are  combined 
togpthor  more  directly  and  intimately  than  they  are  with  the 
Bhrfs  and  vesicles  belonging  to  feelings  of  other  orilcrp. 
Similarly,  it  holds  among  feelings  of  different  onlers,  that 
the  readiness  to  enter  into  relations  is  much  greater  between 
thoee  ariaing  in  the  higher  sense-organs,  which  have  nervous 
centres  cloeoly  connected,  than  lietween  them  and  the  vis- 
cera! feelings  which  arise  in  parts  of  the  nervous  system 
that  eouimunteate  but  indirectly  with  the  higher  oentres. 
Even  an  anomaly  appears  thus  explicable.  That  such 
unrelational  feelings  as  smells  have  exceptional  powers  of 
calling  up  remembninct?s  of  past  M-encs,  is  probably  due  to 
the  fact  tbiit  ihe  olfactori.'  centres  are  outgrowths  from  tbo 
cerebral  hcmirtphei-es. 

We  have  scet»  that  the  development  of  Mind  is  funda- 
mentally an  increasing  integration  of  feelings  on  sueceaaively- 
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Uighor  eta^es,  along  witU  wliicli  tlicm  go  incraastng  hetcn>* 
geueity  anil  di>liiiitt!iK>8s;  ami  thf^e  traila  ai)sw(-r  tn  trails  in 
the  evolution  of  thu  ucirons  system  before  couiemplatwL 
For  we  found  that  along  with  growing  diatinctnoH  anc 
Biiiltifomiity  "f  structure,  there  ia  throughout  an  advaiunnf 
iittcgration  of  tttrut^-ture  as  well  as  of  luase.    (Sec  §  8.) 

Oae  more  curreHi>uiiduueo  of  momeut  may  be  iwuited  out 
— a  correspoadenee  thai  ruplaiHS  a  su]i]KMied  discordance. 
The  moal  developed  aud  t-onspieuous  part  of  ilind  cliiefly 
occupies  iiioiiV  ailt^ntion;  and  heuce  ihey  spejik  of 
and  Intelligence  uh  oipiivalents.     As  ]iin1^-d  in  f^  7,  even 
phyaio[ogi;st:i,  iutending  to  ignore  all  pre-conecptiona,  have^J 
been  led  into  dtlKculties  of  iuterpretation  by  inadvertentlyS^ 
setting  out  with  this  belief  as  their  postulate.    But  Mind  is 
not  wholly,  or  oven  mainly,  TiitiOiigenee.    AV'c  have  seen  that 
it  euii8ittt»  largely,  and  in  one  aense  entirely,  of  FeelingB. 
Kot  only  do  Feelings  constitute  the  inferior  tracts  of  coi 
sciousnc^,  hut  FcetingH  arc  tn  nil  cann:  the  materials  out 
which,  in  the  superior  tracts  of  consciousness,  Intellect 
evolved  by  etruclural  combination.    Ever,>'where  Fooling 
the  substauee  of  which,  where  it  itt  present.  Intellect 
the  form.    And  whore  Intellect  is  not  present,  or  hnl  littlo^ 
prewnt.  Mind  consiHts  of  feelings  thai  are  unformed  or  bul 
little  formed.     InlclhTt  comprehends  only  the  rehilional' 
elements  of  Mind;  and  to  omit  Feelings  is  to  omit  the 
tenuA  between  which  the  relation);  exiAt.    The  rci'ognition  of 
this  truth  savce  us  from  the  error  of  looking  for  a  regular 
correspond e nee  between  the  development  of  the  uervoua^j 
system  and  the  degree  of  lutelligeuee.    As  in  §  7  M-e  saw  that^f 
the  sJKe  of  the  nervous  system  varies  |>artly  as  the  quantity  ^ 
of  motion  evolved,  and  partly  as  the  complexity  of  that,, 
motion;  so  here  we  avc.  that  the  size  of  the  iier\*ouB  sysU^i 
varies  partly  as  the  quantity  of  Feeling  (whicli  has  a  geners 
relation  to  the  quantity  of  motion)  and  partly  as  the  degree' 
of  Intelle<!t  (which  has  u  general  relation  to  the  complexity 
of  tho  motion).     And  thus  interpreting  the  facts,  aupi 
anomaties  disappear. 
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§  77.  Mind  being  composed  of  Feelings  and  the  Rela- 
tions between  Feelings,  and  the  aptttudeii  of  Feelings  for 
entering  into  Relatione  varying  with  tlieir  kiiuU,  the  Rclati- 
vitv  of  Fetliugs  i^f  an  expression  applicable,  in  one  sense,  to 
certain  of  the  pnreljr  eubjective  pbenotueua  deauribed  iu  tbo 
last  chapter.  But  it  is  here  to  be  understood  in  iiuite  a  dif- 
ferent sense.  Having  contcmpldted  Feelings  in  thoir  rcla- 
tiooB  to  one  another  tia  componenta  of  conscioi)&nc«»,  we 
have  now  to  contemplate  tbem  in  their  relations  to  the 
things  beyond  conBcionsnesa  by  which  thoy  are  produced. 

Moreover,  die  things  boyuud  contieiouBuess  here  to  be 
conaiden^tJ,  arc  not  tbt;  nervenlistHrbancfa  wliiL-h  are  the 
phyaical  i(idi?s  of  what  wo  eall  fet;!ingw  on  their  psychical 
rides:  already,  in  the  chapter  on  ^Estho-PhysJology,  tbo 
relations  Wtween  the  subjective  and  objwtivt*  faces  of 
nervous  cbaugea  have  been  described.  Our  prci>enl  iiuiuiry 
b  into  the  nature  of  the  eonncxiona  between  feelings,  and 
forci«  e.^ii'ting  outside  the  organism.  To  treat  of  lhc«e 
without  going  over  any  ground  before  traversed  is  difficult; 
since  an  external  action  being  inflated  to  a  feeling  only 
through  an  intormediato  nervous  change,  the  intermediation 
Oflnnot  well  b*^  left  out  of  sight.  Occaeional  brief  repetitions 
must  therefore  be  cxcuaei]. 

It  should  be  further  premiswl  that  we  are  here  coucomed 

in 
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mainly  witli  iK!ri])liorally-iiiitiatet]  fi^^lings  wliirh  have  exter- j 
nal  (irigiiifl;  or  rallicr,  with  tlniw  |>riiiiHry  ur  viviU  foriiia  vt 
tliom  which  wti  call  real,  in  contradistinction  to  the  second- 
ary or  faint  forma  we  call  ideal. 

§  78,  Tlie  general  truth,  familiar  to  all  students  of  Psy-j 
cho]o(i;y,  wliich  it  ia  the  object  of  tliis  chapter  to  prcsontj 
under  its  many  asiiecta,  is  tliat  though  tntornal  feeling 
hahitnally  depcinda  on  uxt^rnal  a^nt,  yet  tlicre  is  no  likcncaa  ^J 
between  them  cither  in  kind  or  degree.  The  connexion^! 
between  objective  cause  ami  subjective  effect  ia  ronditioned  ^' 
in  ways  extremely  complex  and  variable — ways  which  we 
will  proceed  to  consider  seriatim. 

AVo  shall  find  that  each  w>t  nf  conHitionp  bo  ]uo<lifiefl  thai 
eomiexiou  between  objective  c«tii4e  and  subjwtive  effect  aa] 
to  detennine  the  qualitative  character  of  the  etTetrt.     In' 
other  worrJs,  the  aamo  a^nt  produces  feelings  of  quite 
unlike  natures  according  to  the  cimimBtancea  under  which  ^J 
it  act^  H 

We  shall  further  see  that,  besides  this  qualitative  unlike- 
ne«3,  there  is  a  quantitative  unlikenegs.  Between  Ihc  outer 
foree  and  the  inner  feelinp  it  exeitt^  there  is  no  such  cor- 
relation as  that  which  the  physiciBt  calls  equivalence — nay,  1 
the  twi>  do  not  even  maintain  an  nnvari'ing  proportion. 
Kqual  ainounrs  nf  the  Rsme  force  arouse  different  amount*  i 
of  the  Mirap  f4:«1ing,  if  the  eircuin«tauc««  differ.  Only  white 
all  the  conditions  remain  eouxtani  i«  then'  something  like  a 
couetant  ratio  between  the  physical  antecedent  and  the 
iwychieal  consequent. 


^  79.  Were  1  not  iKtnnd  to  enumerate  all  aspects  of  this 
relativity,  it  would  he  needles*  to  say  that  (he  connexion, 
between  the  outer  a^nt  and  the  inner  feeling  generated 
it,  depends  on  the  structure  of  the  species. 

Obviously  the  forma  of  nenwition  that  can  be  roused 
the  con»ciougnc86  of  a  creature,  are  primarily  determined 


» 


.be  pcriplicral  organs  with  wliich  iU  type  ia  endowed.  Tliia 
ao  even  willi  llie  most  j^eiiL-ral  of  the  «tii»utioiiii — tbat  of 
oiiclt.  A  Crustacean,  evt'rywliert.-  i^nrhwed  in  a  hurd  exo- 
fikcletoD,  pon  have  no  such  tactual  impwssions  ua  those  which 
are  |>o»;i)tle  to  a  ttoft-stcinnr^l  aniinal.  The  itiiprr'sionit 
received  from  the  cmis  of  its  Iiinlw  and  elaws  when  they 
«onie  in  contact  \rith  external  objects,  may  be  compared  \o 
those  which  a  wan  ret-eiveft  from  polcitig  objects  witli  tlio 
end  of  his  waJkiug-fltiek.  Still  more  luftnifestly 

are  the  special  sem^ations  dependent  for  their  (pialities  an 

ttbc  pre-aenee  of  siMvial  seuse-opgans.  Take  the  auditory 
^luatiuDB.  Vurions  aipiatie  creatures  that  have  no  developc*! 
prgana  of  Uoariog,  are  ncverthc-fcss  affocteil  by  those  vibra- 
liona  which  to  ereaturos  better  endowed  are  sonorous. 
Wlicii  suoli  vibration*  are  propjijcuted  throujrh  their  moJiuui, 
they  eoutraet  themselves,  or  ihi-y  withdraw  inl«t  llii-ir  shells 
if  tliuy  Uttve  theiu.  We  may  rcuaoiiably  assume  that  what 
they  feel  is  n  jar  somewhat  rcsieniblinfr  the  jar  received  by 
B  huntl  frtini  a  vibrating  mnsicHi  instninicnt.  Hut  In  any 
',  tlie  quality  of  the  feeling  excited  in  these  lower  animals 
y  sonorous  waves,  is  wholly  nidike  llio  ipiality  of  the  feel- 
pug  which  such  waves  excite  in  higher  animals. 

Thalf  qualities  t>(>ing  alike,  the  quantities  of  the  feelings 
produced  by  given  atceritjf  vary  with  the  speeitie  KlructtiH^, 
is  on  equally  familiar  truth.  lu  a  bird  or  mammal  hat'ing 
eyes  that  Hi  it  for  noeturtul  habits,  the  sensation  arftused  hy 
a  ffliut  li^ht,  is  much  f^-ater  than  i<i  aron.<tod  by  it  in  a  di- 
^m  "rnal  bird  or  manmial;  and  the  light  which  gives  to  a  di- 
^P  urnal  creature  a  moderate  amoimt  of  sensation  aufficea  W 
diizxie  the  noetumal  creature  by  its  excess.  Simi- 

le larly  with  the  olfactory  feelings.  An  odour  which  has  no 
^pTproeiable  otTeet  on  the  conacionsncas  of  a  man,  has  a  very 
''worked  effect  on  the  conseiousncai  of  a  dog.  Even  vario- 
1^^  of  dogs,  oj  the  greyhound  and  the  beagle,  yield  us 
^f^yenee  of  decide^l  qxiantilative  differeucoa  between  the 
^P^llnl  changes  caused  bv  the  same  odour. 
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Tlic^  few  iiistaiieos  wnrrant  iik  in  Kiit^pccting  tliat  in  no 
two  species  does  a  given  amount  of  a  given  ouler  agent 
excitu  exactly  tlie  same  kiml  and  quantity  of  feoling. 

§  80.  Tliis  apparently  hasty  generalization  is  justified  by 
the  genera liKatiori  to  which  we  eomo  next;  nanidy,  that 
witltin  tliL'  same  species  the  relation  Ix-iwccn  olijix-iive  cauae 
nnil  siilijceiive  effef^t  varies  both  t|ualitfitiveiy  and  quantita- 
tively witli  the  fonstituiion — varies,  that  is,  with  the  in- 
dividual structure. 

That  peeuliarity  uf  vision  discovered  in  Liuiself  by  Dal- 
ton,  and  soniotitnes  named  after  hiin,  yields  an  instance  of 
qimlilatiTe  diflfcrenee.  To  tho«i  organized  m  he  was,  the 
visible  world  dors  not  present  ail  the  varioun  feelings  of 
colour  that  it  doos  to  mankind  in  general.  Sensations  which 
to  othcnt  seem  siTongly  eontrasted,  fm  red  and  green,  deem 
to  lliem  the  ijftnie.  Whence  we  must  oom-lude  that  certain 
etherial  undnlaliotii*  produce  in  aueh  persons  feelings  unlike 
Ihose    tliey    produce    in    other    |M'r80ns.  Fnmi 

sentient  states  excited  through  the  cars,  may  Ite  draxvn 
another  illuittratinn.  Aerial  pnlscs  re>cnrring  at  the  rate  of 
sixteen  per  sefrond  are  perceive<i  by  some  aM  separate 
pulses;  bnt  by  some  they  are  perceived  as  a  tone  of  very 
low  pitch.  Similarly  at  the  other  extreme.  Vibrations 
exceeding  thirty  thousand  per  second,  are  inaudible  tiirongh 
eertnin  ears;  while  ihrough  ears  that  are,  ns  we  may  suppose, 
of  siimewliai  unlike  structures,  these  rapid  vibrations 
known  as  an  excessively  acute  sound. 

Quantitative  difforenoes  of  eeuMtion  tliat  are  catued 
differences  of  individual  oi^anization,  every  one  obeervee. 
All  onlers  of  wneationa  exemplify  them.   Here  are  instanoee 
from  each.  Thick-skinned  [M>rsona  are  inaensiblo  to 

taetnat  imprewions  which  thin-skinned  persons  clearly  feel; 
and  there  are  persons  by  whom  minute  nnlikenessc«  of  sur- 
face are  so  distinctly  perceive<l  that  they  are  employed  to 
judge  of  commodities,  such   ai«   raw  Kilk,   by   haudling 
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them.  How  aniuuuts  of  llavuur  quite  inapprcciAble 

by  aomc  arc  readily  appreciable  by  otiiera,  the  iliniiRMjible 
constiintly  mninds  lis.  Anil  tk&t  tliorc  arc  profpiaisional 
tMfers  shows  tbnt  the  gustatory  feeling  produced  by  a  given 
(]uautity  oi  sapid  8ub»tam:e,  is,  iu  exce]>Uoual  urgauizations, 
mucli  greater  than  usual.  With  smells  it  it;  tho 

sauie.  There  arc  tbo^c  to  whom  quite  dt^licatc  perfumes 
seem  of  overpowering  t^trengili.  And  there  are  those  to 
whom  odour?  usually  felt  lo  he  disffURting  in  the  extreme, 
arc  scarcely  perceptible.  ('on.^ti(utifinflI  ilifferences 

in  quickness  of  hearing,  :;onictinic«  marked  between  persoiu 
uf  the  same  race,  are  uiore  marked  between  persoiut  of 
difft!rent  ruceti.  By  putliug  hU  ear  to  the  ground  a  savage 
hearB  sounds  inaudible  by  a  ei\'ili«ej  man.  The 

like  holds  with  vii^ual  scnsitiveucBR.  The  HuKhinan  ia  iin- 
pressible  by  changee  in  the  field  of  view  wliich  do  not  im- 
pren  the  Europefln.  And  such  tests  as  occur  in  the  telescopic 
BGflrch  for  minute  stArs,  show  that,  in  the  same  race,  tho 
amount  of  light  which  excites  a  distinct  feeling  in  one 
person,  excitea  no  fwling  in  another. 

Thn.«  we  may  make  wider  tho  startling  inference  dr«%vn 
in  the  last  section.  ]{esi<les  conchiding  that  in  no  two 
gpecies  are  the  subjective  efFtx-ts  prrKiure<]  by  given  objec- 
tive actions  alwolutely  alike,  qualitatively  and  quantila- 
tivcly ;  we  may  conclude  that  they  arc  absolutely  alike  in  no 
two  iiidiviilnals  of  the  same  species. 


§  81.  Whatever  there  may  seem  of  excess  in  this  state- 
ment will  disflpp<;ar  when  wc  remember  that  even  in  tho 
same  individual  the  quantity,  if  not  the  quality,  of  the  feel- 
ing excitetl  by  an  external  agent  eumitant  la  kind  and  de- 
gree, varie^i  according  to  the  constitutional  state. 

Of  qualitative  varialion>(  we  have  but  vague  and  indirect 
eriilence.  Still  the  erpericnces  of  invalids  yiehl  reason  to 
suspect  that  they  occur.  There  are  flbnormal  states  of  the 
Derrou3  syatem  during  which  illuAire  seosatioua  trouble  the 
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patient.  The  eonaciouRncsB  of  a  disagreeable  smell  which  ia 
one  of  the  prenmiiitory  <iyiiijitoin!)  of  iin  opIlepTie  fit,  may  lie 
named  as  an  instance,  AnJ  if  feeling*  of  pun-ly  subjective 
origin,  ho  strong  a»  lu  lie  niistakou  for  feelings  of  objective 
origin,  may  arise  from  extreme  nervous  (lerKn^meutfi^  it  id 
pcBBonahly  inferable  that  smaller  nervous  deraugeinenta 
will  often  arouw  va^ie  ituhjertive  Rtaten  whitOi  may  miiigla 
with,  ami  qnalify,  the  feelings  objectively  originated. 

The  quantitative  variations  which  variationa  of  eonatitt^ 
tional  Mate  entail  among  the  feelings  produced  by  equal 
external  agents,  aro  very  familiar.    As  Wfore,  some  are  con- 
sequent on  derange  men  t8  of  health  and  mine  on  ailvantring 
years.  In  iH-rtaiii  conditions  of  nervous  irritabi- 

lity, Bounds  of  ordinarj'  strength  aoom  intolerably  loud; 
daylight  Iweomes  unbearable  from  the  exeeiw  of  vi<tual  feel- 
ing it  cHUse-s;  and  oven  the  skin  becomes  unduly  sensitive: 
there  is  what  is  called  hyper-fe«theaia.  Contrariwise,  there 
are  deviations  from  health  eharactertzcd  by  an  ameethesia 
allied  to  that  artificially  caused — a  state  of  comparativo 
indifference  to  amomitit  of  external  stimuli  which  commonly 
arouse  much  feeling.  How  along  with  decline  of 

rigour  in  old  age  there  goes  an  increasing  anivsthesia  of 
one  or  more  kinds,  we  have  daily  proof.  There  is  dimncaa 
of  sight;  there  is  dulness  of  hearing;  there  is  often  obtuse- 
ness  of  taslG. 

Thus,  besides  seeing  that  the  subjoetive  eilect  produced 
by  each  objective  cause  varies  with  the  structure  of  the 
apeciea,  and  varies  with  the  titnieturo  of  the  indi^nduol  of 
the  species,  wo  see  that  it  varies  with  the  cnnstituiional 
state  of  the  individual — often  in  a  marked  degree.  Very 
poBsibly  the  ratio  ia  never  twice  the  aante;  but  always  differs 
in£uitesimally,  if  not  appreciably. 


S  82.  The  kind  and  degree  of  effect  which  an  external 
physical  stinuilus  priHlnces  on  the  psychical  state,  depends 
also  on  tlie  part  of  the  organism  subject  to  it    Equal  quon- 
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rlhies  of  the  same  force  excite  feelings  widely  unlike,  qoali- 
Uli^"ely  ajid  quantitatively,  according  to  the  structures  of 
llie  jteriphcral  orgaus  on  which  they  fall. 

The   quaUtutive  dilTercnccs  wc  rcco^iizc  so  uiuah   as 

matters  of  course  that  wo  for^t  their  siginficanci^     Here, 

however,  tliey  must  not  be  passed  over.  Many 

kiuJo  of  matter  which,  when  ajvpHed  to  the  skin  at  large, 

cause  onJy  9en«aiiona  of  touch,  cause,  when  appHed  tn  the 

tongue,  senftations  of  touch  aud  taste;  or,  if  they  are  kinds 

[of  [iiotter  having  the  tastes  we  call  ]>uugeiit,  they  aroude  in 

Itbe  »kin  t«en.satioii8  of  beat  or  tingling.  Similarly 

with  volatile  fliilwtHnces.     A  whiff  of  nninionia  coming  in 

^contact  with  the  eyes,  jinMliires  a  smart;  gelling  into  iho 

^BUMtrilfl,  eseitea  the  consciousneas  we  describe  as  an  intolera- 

^T»ly  strong  wlour;  being  condensed  on  the  tongue,  gcncrntea 

an  acrid  taste;  while  ammonia  applied  in  solution  to  a  tender 

part  of  the  skin,  makes  it  bum,  as  we  eay.  The 

feeling  causetl  by  sonorous  uiutiitutions,  already  adverted  to 

as  varying  with  the  structure  of  the  species,  niuat  be  named 

here  also  as  varying  with  the  structure  of  the  part  affected. 

J  A  vibrating  tuning-fork  touched  with  the  fingers,  gives 
them  a  sense  of  jar;  held  between  the  teeth,  it  gives  this 
same  sense  lo  the  parts  in  which  they  are  imbedded,  while 
by  communication  through  the  bones  of  the  skull,  its  vibra- 
tions so  affect  the  auditory  apparatus  as  to  awaken  a  con' 
scionsness  of  sound — a  consciousne^  which  alone  results  if 
the  timing-fork  does  not  touch  the  body.  The 

different  scnaaliona  excited  by  etherial  undulations  on  the 
unmodified  int*^giiment  and  on  those  modified  [wrtions  of  it 
which  constitute  eyes  (Prin^jjl^sof  ^iolo^y,  §295)  yield 
further  ilhuitrations.  The  Sun's  rays  falling  on  the  hand 
cauw  a  Kensation  of  heat  but  no  Rcnftatinn  of  light;  and 
falluig  on  the  retina  cause  a  sensation  of  light  but  no  sensa- 
Htion  of  heat.  As  Professor  Tymlall  has  proved  by  cxperi- 
^tnent  on  himself,  the  retina  is  inisensible  to  heat-raya  of 
considerable  concentration. 
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That  the  relation  tx-tween  an  outer  foreo  and  tlie  inni 
feeling  It  armiaea,  varies  quantitativciy  aw-onling  tn  the  part 
of  the  body  acted  upon,  there  are  umnv  proofo,  of  which  one 
or  two  will  suffice.  Tliw  »n-hed  under^irface  of  j 

the  foot  experiences  an  intonst'  Bcnsatian  of  tickling  from  i^M 
gentle  touch  which  ffeneraleA  a  much  feebler  sensation  o^^ 
this  kind  elaewhere.    Conversely,  the  thick  skin  of  the  heel 
bears  with  comparatively   little  pain   the   long-continued 
prcaauro  of  a  hani  prominence  which  would  be  intolerable 
to  the  liack  of  the  Imncl.  The  feelings  caused  bi 

exposing  different  parts  of  the  fikin  to  the  same  heat,  are  n< 
in  moat  eaR«  conHpieuoviHly  unlike  in  <legree;  hut  tliere 
one  case  in  which  thc,rare.    When  drinking  a  liquid  thefaf 
of  which  is  quite  bearable  b^r  that  port  of  the  upper  lip  uai 
ally  immersed,  it  may  be  oh»er\'ed  that  if  the  lip  is  acci- 
dentally dipped  deeper,  so  as  to  immerse  a  little  of  the  outer 
skin,  a  sensation  of  scalding  results. 

We  find,  then,  that  the  same  external  agent  acting  on 
different  jieriphrml  organs,  generates  fltates  of  conseiouanfiBS 
which  have  in  many  cases  no  likenesees  of  kind  whatevefi 
and  have  in  other  eases  immense  unlikcncsscs  of  degree. 
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8  83.  Thestateof  the  iwirt  affected, as  well  as  its  structure, 
has  a  share  in  deteniiiuing  the  relation  Wtwe(>n  outer  agent 
and  inner  feeling.  Already  in  the  chapter  on  .•Kslho- 
Physiology,  it  has  Inn-n  shown  that  the  ratio  tHtrue  hy  t 
change  set  up  in  a  ner\'e-temii nation  to  the  feeling  elici 
varies  with  the  kwal  conditions.  Obviously  this  involves  R 
concomitant  variation  in  the  ratio  between  the  amount 
external  force  which  initiates  the  nervous  change,  and 
amount  nf  feeling  ihat  eventually  results.  It  will  suffice  to 
recall  the  several  causnt  of  the  variation. 

Tlie  lemiH-mture  of  the  part  is  one  of  them.  Between 
the  state  of  Iwal  inscnsiliility  produced  by  exceftflivc  cold, 
and  the  state  of  sensibility  accompanying  natural  warmth, 
there  arc  states  showing  all  gradations  in  the  pn^rtion 
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which  the  incident  force  bean  to  the  feeling  called 
fort  I] . 

LtM-nl  onn^mia  atTcrts  thiB  proporlion  hr  diuiuiishiug  the 
quantity  of  Aciutati^m  \vhi(^)i  a  given  amount  of  ontcr  action 
generates;  and  local  hypeneniia,  hy  increasing  it — often 
(•strcniely.  Hx-peiwrnia,  however,  in  certain  cages  (pos- 
sihly  hv  puttinf;  an  olwlat-ile  hetween  the  outer  agent  and 
the  nervcB  to  be  afft^t'ted)  decrea^c'ti  the  auiount  of  feeling 
gcueratefl;  as  in  the  partial  or  complete  loss  of  taste  and 
sinell  wiiiswl  by  a  had  colil. 

The  condition  of  the  structures  concerned  as  modified  hy 
previous  discharge  of  their  functions,  is  a  further  cause  of 
variation  in  the  ratio  between  the  objective  aclioua  and  the 
subjective  effects  due  to  them.  Sensory  organic  worn  hy 
strong  excitemeutv  recently  undergone,  ro(|uirc  grealer  ex- 
ternal forces  to  arouse  the  same  amounts  of  internal  feelings. 
This  m  iw  with  toiichc»i,  taateit,  smells,  as  well  as  \isual  and 
auditor^'  inipi-esaiong. 

One  more  cause  of  variation, occurring  in  a  special  class  of 
oaaea,  must  be  added.  The  seneation  that  follows  contact 
with  matter  hotter  or  colder  than  the  body,  depends  leen  on 
the  temperature  of  the  matter  than  on  (he  contrast  between 
its  temperature  and  that  of  the  body.  On  going  into  a  warm 
bath  or  into  cold  water,  the  heat  or  the  cold  seems  greater 
than  it  does  after  a  ahort  inter%'al,  during  which  the  thermal 
state  of  the  skin  has  approxinmte<t  to  that  of  the  water. 
Alore  striking  still  is  the  evidence  yielded  hy  cai^ea  in  which 
the  same  tepid  waiter  feels  either  wnnn  or  cold  accortling  to 
tiio  tfniperalure  of  the  liand  put  into  it;  nay,  in  which  it 
feels  imlh  wnnn  and  eohl  to  the  two  hands,  if  one  haa  been 
much  heated  and  the  other  much  cooled. 


§  84.  Tel  another  general  fact  remains.  The  relative 
motions  of  Hubjetrt  and  object,  modify,  bi>lh<]iialitatively  and 
quantitatively,  the  relations  between  incident  forces  and 
evoted  feelings. 
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The  instance  of  qimlitativp  modiBcation  most  easily  ob- 
ftorvpd,  in  tliflt  ])ro<liirisl  in  ttio  piloh  of  a  floiinil  by  the 


movement  of  tlie  soumiing  bcly  lowanlg,  or  nwoy  from,  tliA 
auditor.  If ,  as  an  exproee  train  pasaett  tlirotigh  a  railway* 
etiitiuD,  the  whiittlo  liapjxjiis  to  Ih-  ttoing.  tUf  tuuo  hoard  by 
caeh  pcr^in  m  tlio  statiim,  chanf^L>s  fruni  a  bigbcr  tu  a  lower 
at  tho  moment  the  engine  goes  by  him.  A  still  more 
mnrkitl  chiingc  1?^  |ten-rival)ie  if  the  anditnr,  seated  in  a 
train  travelling  with  considerable  s|>eed  in  one  directinn^  is 
passed  by  a  whistling  engine  traTelling  rapidly  in  tho 
opposite  direction.  I'nder  «iioh  eireumstaneea  1  have  ob- 
served, at  tlie  moment  of  passing,  a  fall  in  the  pitch  of  the 
note  amounting  to  a  major  third  or  even  a  fourth.  How 
this  is  due  to  an  alteration  in  the  num1>er  of  ai^rial  pulaea 
reaching  the  ear  in  ii  given  time,  need  not  here  be  exphiined 
at  length.  It  eoneenitt  ils  only  to  note  that  the  quality  of 
the  feeling  produced  by  a  sounding  l>ody  is  not  tLe  same 
when  tlie  body  is  approaching  or  receding  as  when  sta- 
tiouary;  and  that  the  ipiality  of  the  feeling  changoa 
with  every  change  iu  the  rate  of  approach  or  rooee- 
sioD.  A  remarkable  illustration  nf  anali^nu>i 

nature,  has  been  diwIowHl  by  iminiriea  respecting  die 
qualitjea  of  the  lights  radintetj  by  different  «urs.  Some 
years  since  it  waa  anggesied  that  possibly  the  apparent 
colours  of  the  stars  arc  determined  by  their  motions 
towards,  or  away  from,  the  Karth.  at  various  velocities;  and 
though  this  eupiM<eition  has  not  turned  out  to  be  true,  yet  a 
truth  akin  to  it  hai<  been  discovered.  Though  to  the  naked 
eye,  the  quality  of  the  light  emanating  from  each  star  is  not 
ai^rceiably  affwteil  by  the  star's  velocity  of  approach  to,  or 
recewion  fn»m,  us;  yet,  as  examined  through  the  apectro- 
scope,  its  quality  proves  to  l>e  thus  affected.  Mr.  Huggina 
has  recently  ahown  that  the  9i>ectrum  of  Sinus  differs  from 
the  sijeetnnri  he  would  yield  were  he  stationary  ivlatively  to 
im;  and  differs  in  such  way  as  to  sliow  that  he  is  moving 
away  from  us  at  a  rate  of  more  than  two  niilllons  of  milea 
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per  day.  Hpn<*e,  in  a  degree  approeiable  under  rertnin  (Njn- 
dition^,  tlic  nature  of  the  feeling  excited  by  Inrainiferoua 
undulations,  varies  acconiinie  to  the  relative  motion  of  the 
obtterrer  oud  the  body  emitting  them. 

Of  quantitative  variations  ariHin^  from  relative  motion, 
we  ha^-e  a  familiar  instance  in  the  different  feeliiifrs  of  heat 
or  of  cold  produroil  in  ua  by  surroundinp  media,  when  we 
are  at  rest  and  wlieu  we  move.  In  a  biuh  above  100°,  ihe 
water  seems  hotter  to  a  limb  that  stirs  than  to  one  that 
is  stationary;  and  every  bather  known  how  mnnh  eolder 
ninning  water  of  a  given  temperature  feels  than  still 
water  of  the  same  temixTature — a  contrast  that  becomes 
very  great  when  tbe  velocity  of  the  water  is  much 
rataed,  as  in  a  douche.  Similarly  with  the  air.  A  greater 
chill  is  felt  by  those  who,  instead  of  standing  still,  are  ex- 
posed in  a  carriage  to  "  the  wind  of  their  own  speed." 
Though  the  explanation  of  these  difference*  is,  that  the 
medium  in  contact  with  the  akin  is  continually  changed 
in  the  one  set  of  carcs  and  not  in  tbo  other,  yet  it  remains 
true  that  the  sensation  varies  in  intenHty  as  the  relative 
motiun  of  the  mediiun  varies. 


§  85.  Thus  far  we  have  limited  our  attention  to  the  feel- 
ings excited  by  exteruul  things  acting  on  tbe  organism.  We 
mu¥t  not,  however,  pass  over  the  feelings  which  accompany 
actions  of  the  organism  on  external  things.  Though  here 
tfae.relation  between  subjeetivo  and  objective  changes  does 
not  obviously  vary  qualitatively,  it  varies  very  much  quan- 
titatively. 

If,  in  muscular  action,  there  took  place  a  transformation 
of  the  feeling  of  muscular  effort  into  an  equivalent  of  me- 
chanical effect;  then  a  given  amount  of  ttueh  feeling  would 
always  generate  the  same  amount  of  stieli  effect,  through 
whatever  uiusele.'*  expended.  Hut  the  fact  is  quite  other- 
wise. The  crtnseioua  exercise  of  foreo  rcqnirod  when  a 
stone  weight  is  lifted  by  the  little  finger,  far  esceed^  that 
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reqiiired  when  the  stone  weight  is  grasiieJ  in  th«  hf 
and  lifted  hy  the  arm.     Or  ugoint  the  pyrnnnstic  feat  i 
raising  ihc  body  up  a  ladilcr  hand  over  hand,  implies 
iiniHi  higher  degrcp  of  the  siibje<'tire  state  we  call  exertion  ' 
tliHn  13  implied  by  climbing  iiji  tlie  Ind^ler  in  the  iisHal  way. 
Clearly,  therefore,  a  given  amount  of  feeliug  gives  riao 
to  an  amount  of  molar  motion  which  is  large  or  small  ac- 
cording to  the  miiwdea  used.  This  relation  is  alao^j 
dependent  on  age.    The  sense  of  effort  wliieh  a  child  expe-^^| 
riewH's  in  raining  a  weight,  greatly  exceeds  in  intenaity  the  ^^ 
sense  of  effort  it  will  experience  in  raising  the  Mme  weight 
hy  the  same  nnisrles  twenty  years  afterwards.    At  maturity, 
a  like  amount  of  .sensaiion    is  the  correlate  of  an  increaseil'i^ri 
amount  of  produced  motion.                Similarly,  this  relation  ^^ 
varies   quant itatively   an   the   oon&titutionul    slate   rariea. 
After  a  prostrating  illness,  the  feeling  of  etraiu  that  aecom- 
panirs  the  raising  of  a  limb,  i»  as  great  aa  that  which  in 
health  accompanies  a  considerable  feat  of  atrength. 


§  8G.  Were  it  not  that  already  as  much  space  as  ran  bo 
afforfled  has  been  iwi-iipied,  it  would  be  well  here  to  ilhia- 
trate  the  ways  in  whieh  both  the  |wripherBlty-initiatc4t 
feelings  that  arise  in  internal  organs  and  the  centrally- 
initiated  feelings  or  emotions,  have  also  their  aoveral  forms 
of  relativity.  Bnt  it  ranst  suffice  ju.st  to  indicate  these  ex- 
tensions of  the  general  tnith  that  has  been  set  forth. 

For  present  ]>urpO!*es  we  may  titly  limit  ourselves  to  the 
relativity  of  thoee  peripherally-initiatod  feelings  directly 
traceable  to  environing  agencies.  Tlieir  relativities  we  find 
to  be  of  manifold  kinds.  The  quality  and  the  i|uautity  o£ 
the  sensation  produced  hy  a  given  amount  of  a  givea 
external  force,  vary  not  only  with  the  «trtictnrc  of  tho 
organisui,  specific  and  individual,  as  well  as  tho  struc- 
ture of  the  paVt  alTiH'ted,  but  also  with  the  age,  the  con-' 
Btitutional  state,  the  state  of  the  |>art  as  modifitHl  by  tem- 
perature, circulation,  and  prcviuii?  use,  and  even  nitli  tho 
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relative  motion  of  subject  and  obj(H;t.  Thiifi  we  nmy  count 
up  nine  difforent  cause*  whiirb  affect  qualitativcilv  or  quanti- 
Utively  or  botli,  llio  rfilatirm  liotwcfn  the  exciting  plivslftil 
agent  and  the  produced  loychical  nioditication.  Tbesc  dif- 
ferent causes  co-opcratc  in  evcr^hanginf;  proportions. 
And  when  wi<  rememlior  that  any  cbflnge  in  any  one  of  thorn 
results  in  some  alteration  in  the  kind  or  degree  of  feeling 
aron&Ml,  we  become  strongly  inipreaned  \ritb  the  truth  that 
Bubjeetive  ronseiowanesa,  determined  as  it  is  wholly  by  Bub- 
jeetive  nature,  state,  and  cireti instances,  is  no  measure  of 
objective  existence. 

Tndeed,  the  primitive  belief  that  rcdncsw  exists  as  aiieh 
out  of  the  mind,  and  that  soimd  possesses  apart  from  otir- 
eelves  thiit  qualify  which  it  has  to  our  i>ereeption,  is  thus 
rendered  as  bard  for  the  psychologist  to  entertain  as  its 
opposite  is  hnrd  to  entertain  for  the  nncultivated.  After 
leaniing  that  when  a  tumbler  h  strtick  the  blow  causes 
in  it  a  change  of  fonn,  instantly  followed  by  an  opjjo- 
site  change  of  form,  after  which  there  re^-iins  the  first 
form,  and  so  on — after  perceiving  thai  each  of  these  rhwh- 
niical  changes  of  form  gires  an  impact  to  sulstances  in 
contact  with  tlie  limibler,  generating  vipible  waves  on  the 
anrfaco  of  ibt  contnined  liquid,  and  waves  having  like  periods 
in  the  sirrronnding  air — -when  it  has  been  proved  to  na  that 
the  feeling  of  tone  results  only  when  such  mechanical  oftcil- 
lations  of  adjacent  matter  recur  M-ith  a  certain  spewl,  and 
Taries  in  quality  according  to  the  speed — when,  further,  we 
find  that  ihcpe  mechanical  nacillalions  produce  this  feeling 
only  when  fhev  fall  on  a  particular  structure,  and  that,  when 
they  fall  nn  other  stnicturcs,  they  produce  feelings  of 
totally  nnlikc  kinds;  we  become  fully  convinced  tliat  the 
form  of  objective  action  we  call  sound,  has  not  the  slightest 
kinship  in  nature  to  the  ttensution  of  Hound  which  it  arouses 
in  ua.  Similarly  with  undulations  of  the  etherial  mtvlitim. 
Now  that  we  know  heat  and  light  to  Iw  nearly-ntlicd  forms 
of  insensible  motlonj  which  may  arise  by  transformation  of 
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seufiible  mutton  and  amy  bu  re-transformed  into  it,  we  are 
couvincnd  that  among  the  outer  Hetiona  which  arouse  in  us 
tlie  feelings  of  light,  hoat,  and  sonsihle  motion,  there  can  be 
no  sHch  intrinsic  difference*  ns  among  the  feelings  we  know 
by  these  names;  and  tliat  hence  these  feelings  cannot  be 
like  tbem.  There  follD^rB  irresistibly  the  eonclualon  tbat 
the  sflim?  holds  of  tastes  end  graeJIs — that  a  hitter  tlavour 
implies  in  the  substance  yielding  it  nothing  like  what  we 
call  hilierDcss,  and  that  there  is  no  intrinsic  sweetueas  in 
the  exhaled  matter  which  wc  distinguish  as  a  sweet  odour; 
hot  that,  in  these  capes  as  in  the  others,  the  objective  action 
which  sets  up  the  subjective  state,  no  more  resembles  It 
thuii  the  pa-^ure  which  moves  the  trigger  of  a  gun  resem* 
bles  the  explosion  which  follows. 

.  Finally,  the  induction  extends  itself  to  the  M<nsations  of 
tendon  and  pressure  which  we  asKTibe  to  meclianical  force, 
ordinarily  so-called.  The  same  weight  produces  one  kind 
of  feeling  when  it  rests  on  a  passive  portion  of  the  body, 
and  another  kind  of  feeling  when  Bup|iortei]  at  tlie  end  of 
the  outstretched  arm.  Or,  to  take  a  better  cose — if,  one 
hand  being  opened  out  on  the  table,  a  knuckle  of  the  other 
hand  is  thrust  down  with  some  force  on  the  back  of  it, 
there  results  a  sensation  of  pain  in  the  back  of  the  hand,  a 
tvnsation  of  pressure  in  the  knuckle,  and  a  sent^tion  of  mus- 
cular tension  in  the  active  arm.  Which  of  these  sensations 
does  the  mechanical  force  in  action  resemble,  qualitatively 
or  qnflntitatively  ?  Clearly,  it  cannot  be  OAsimilflted  to  one 
more  than  another  of  them;  and  hence  must  in  itself  be 
something  alien  from,  or  iinrepreeentable  by,  any  feeling. 

Thus  we  are  brought  to  the  conclusion  that  what  we  are 
conscious  of  as  properties  of  matter,  even  down  to  its  weight 
and  resistance,  are  hut  subjecrive  affections  [inxluced  by 
objecti\*e  agencies  that  arc  unknown  and  unknowable.  All 
tlie  seuiHilioufi  produced  iu  us  by  environiug  things  are  but 
symbols  of  actions  out  of  ourselves,  the  natures  of  which 
we  cannot  even  conceive. 
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§  87.  This  ooneliision  fully  hamionir^s  with,  and  is  in- 
deed ati  ob\'ioii9  lorollanp'  fronij  those  truths  whicli  Physi- 
ology &ii|>|>lieti  a«  liata  to  pHyi'lwiIoKy.  Ixi  iw  hricfly  note 
how  the  stntcturHl  and  fniicliouul  facts  set  down  in  the  pre- 
ceding part,  yield  dediielivcly  the  inferencea  above  reached 
induotivfly. 

A  nerve  is  a  thread  of  unstable  nitrogenoug  eiibdtauce 
ruumng  from  periphery  to  centre  or  from  centre  lo  peri- 
phervj  along  which,  when  one  of  its  enda  is  disturbed, 
there  runs  a  wave  of  molocutar  change  to  tiie  other.  The 
wave  of  chanpe  set  »p  by  a  peripheral  disturbance  ia  not 
like  the  action  which  causes  it;  and  the  waves  of  change  set 
up  in  difffrrenf  nerves  by  different  iwripheral  disturbance 
have  no  such  nnlikenesscs  as  have  the  disturbances  them- 
selves. Ilence  being  obli^vd  to  eonehidc  ihat  the  kind  of 
feeling  depemle  either  on  the  character  of  the  ner^'o-ccatre, 
or  on  the  way  in  which  the  molecular  disturbance  ia 
brought  to  the  nerve-centre,  or  on  b(»tli;  it  beeemes  incon- 
ceivable that  any  resemblance  exists  between  the  subjective 
effect  and  that  objective  cause  which  arouses  it  tlirougli  the 
intennediation  of  changes  resembling  neithor. 

Similarly  with  the  quantitative  variations.  Seeing,  as  we 
did,  that  every  nor^-ous  disturbance  pro^Higated  from  peri- 
phery to  centre  tindergoos  a  mulTiplii'ation,  the  degree  of 
which  de]>ends  primflrily  on  the  particular  multiplving 
etructurea  passed  through,  and  secondarily  on  the  changeable 
physiological  conditions  which  favour  or  himlcr  the  multipli- 
cation; it  is  clear  that,  if  what  on  iw  physical  aide  is  a 
central  nen-ous  ilisturlwnre,  ia  on  its  psychical  nide  i  feel- 
ing, there  cannot  bo  constant  proportions  between  feelings 
and  the  environing  stimuli  to  which  they  answer,  f^ianti- 
tatively  as  well  as  qualitatively,  feeding  must  be  relative  to 
the  nature  and  state  of  the  subject. 

§  88.  But  now  let  ua  not  overlook  an  all-important  im- 
plication very  generally  overlooked,  and  the  overlooking  of 
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whicli  loa«ls  tn  Diulionito  systems  of  erroneous  inferences  of 
very  roiiiiirkaktU',  imt  ti>  m\  nttioiiisiiiii^,  kiufLj. 

All  ttif  fori'^oiiig  Hr;;iiiiifuts,  nnd  all  nrgiiments  of  kin- 
dred DUturiM,  »ot  out  by  ns^iiiniup;  objectire  existence.  Nol  a 
ulep  ran  l>e  tiikeii  loWHnls  tli<>  IrutU  tliat  our  stal«?»  of  cun- 
wiiMiHicfW  urp  the  only  things  we  can  know,  xvithout  tacitly 
or  avowciily  poHtukting  nu  unknown  something  beyond  oon- 
firiouRnc>»i.  The  |tro{H)»ition  thut  whatever  we  feel  has  an 
exifitflnce  wliit-h  is  rdutive  lo  ourjMslves  only,  cannot  be 
proved,  nny  euniiot  ovvu  be  intelligibly  erprcs»e<l,  without 
n«i*r(init.  direi-tly  or  by  iuipliealiou,  an  externfll  existence 
wliich  15  not  n>lativi>  to  onr»?h'c«.  When  it  is  argued  that 
what  we  iirc  eunwionfl  of  aa  Hoinid  has  no  objective  reality 
as  finch,  ninoe  itA  antcemlrnt  j^t  alrto  the  antceedent  to  what 
wo  arc  conM'ionH  of  an  jur,  and  that  the  two  cons^^qnentd, 
U-iny  nnlike  one  another,  cnnnut  be  resjicctively  like  their 
eoniiuon  antTHf^lent;  the  validity  of  the  arpiraent  depends 
wholly  on  the  exislem-e  of  the  oomnion  antece^lent  as  some- 
thing tliHt  hits  n<nminetl  nnehangeil  while  eouseioiutness 
luu  IxHiD  I'haniring.  If,  after  findiug  that  the  some  tepid 
wnter  may  fit-l  warm  tn  one  hnnd  and  coM  to  the  other, 
it  i»  tiifernil  lliut  warmth  19  relative  to  our  own  nature  and 
our  own  «tate;  the  inference  is  valid  only  snpposing  the 
nelivity  to  wliich  tliwe  different  wnsations  are  referred,  ia 
au  ai'livity  nut  of  ourselves  which  Itas  not  been  moditi«d 
by  our  own  activities. 

One  of  two  things  mnat  bo  fuscrted: — Either  the  ant*- 
rmU'iilK  of  eneh  feiding,  or  rtale  of  con*eioH*nosis,  exist  only 
a»  pittvtous  fit'Hn^  or  stat(.'«  of  iN>n8(.'iousne«s;  or  else  they, 
orvttine  of  them,  exi#t  Hpart  fri.)m,  or  imlepeutlently  of,  con- 
fleiotianrM.  If  the  tint  in  asMTted.  then  the  proof  tiiat  what- 
ever we  feel  rsirta  relatively  to  oniselvea  only»  becomee 
doubly  mmnin)*1ras.  To  say  that  a  aensation  of  aotind  and 
■  M4uaiion  of  jar  eannot  he  rrepcvtively  like  their  common 
«ntec««)oQt  becftUM  they  are  not  Kke  one  another,  is  an 
empty  pfopoaition;  aince  the  two  feeUnga  of  sound  and  jar 
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never  liave  a  uoinmuu  anlecudent  in  roDBciousneas.  The 
rniitliiiiulion  of  fei-lingfi  tliat  is  fnllawLii  I>^'  the  fcM'liiiK 
of  jar,  is  never  the  Aumc-  as  t\\v-  coiiiliiiialion  of  feelings 
that  18  followe*!  by  the  foeh'ng  of  sound;  and  hence, 
not  having;  a  oominon  antecedent,  it  cannot  l»e  arg«e<l 
thai  thvv  are  unlike  it.  itureijver,  if  hy  antecedent  is 
meant  constant  or  uniform  antecedent  (and  any  other 
meaning  is  Kui(>idal)  then  the  prn^taHitioii  that  the  anlo- 
cedonl  of  stjiind  exitits  only  in  c-unst.-iuu8ne»s,  ib  abso- 
lutely irreeonfilahle  with  the  fact  that  tlie  feeling  of 
fiound  oftrn  abruptly  breaks  in  upon  ibt-  series  of  feeling 
otlierwise  determined,  where  no  antecedent  of  the  specified 
kind  haa  oceurrod.  The  other  alternative,  there- 

fore, that  the  active  antecedent  of  each  priniaiy  feeling  exists 
independently  of  coniu>iant^nef;8,  is  tlic-  only  thinkable  one. 
It  is  the  onp  inijdifitly  aiweiied  in  the  very  proiKMition 
that  feelings  arc  relative  to  onr  own  natures;  and  it  is  taken 
for  granted  in  every  atep  of  every  argument  by  wUicU  thia 
pro|H>sition  is  proveil. 

Thus  WD  (mmc  once  more  by  another  route  to  the  con- 
eluiiion  fllroiidy  twiee  reached.  In  the  first  part  of  J^r^ 
y^WHf(y)/c-«f,whon  treating  of  tlie  relativity  of  knowledge,  it 
-was  ahowu  tliat  the  existenoo  of  a  nou'relative  ia  unavoid- 
ably awerted  in  every  chain  of  reasoning  by  which  relativity 
is  proved.  In  the  second  part  of  J^irH  PrincipUs^  when 
dealing  with  the  Data  of  Philosophy,  it  was  stiown  tliat  the 
co^xiatcnce  of  subject  and  object  is  a  deliverance  of  con- 
aeioiisneaa  which,  taking  precedence  of  all  analvtioal  exam- 
ination, but  subsequently  verified  by  enalvtie  examination, 
is  a  tnith  transcending  all  others  in  certainty.  And  her© 
again,  the  validity  of  the  conclusion  that  whatever  we  feel 
exists  as  we  feel  it  only  in  ourselves,  we  find  to  depend 
entirely  upon  the  postulate  that  feelings  have  anteeedenta 
out  of  ourselves. 


CHAPTER  ly. 
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§  89.  Tlie  mildest  criticism  on  thia  title  will  probablj  IjO] 
that  it  13  an  nwkward  combination  of  wnnls;  and  »n  out-' 
apoken  critic  will  very  likely  cniulemn  it  either  as  non- 
«enactl  or  as  meaningless.    NevertUole^  it  liiu  a  dotiaite 
memiinfj  not  pru[>erly  expressible  by  any  other  title. 

Mind  we  found  to  be  conipoaod  of  feoliuga  and  the  rela- 
tloiu  between  feelini^  In  the  last  chapter,  it  was  ahown 
that  the  kinds  and  amounts  of  feelings  are  detennined  by 
the  nature  of  tlie  subject — exist,  as  wo  know  tliein,  only 
in  conacioiutieae,  and  have  no  re^mblanec  to  the  agents 
beyond  conmeiou^neRS  whicii  cause  them.  And  it  is  the 
purpose  of  thia  chapter  to  show  that  in  like  manner  tbo 
forms  an<l  degrees  of  relations  between  feeling  are  deter- 
mine<l  bv  the  natnrt*  of  the  subject — exist,  as  we  know  them, 
only  in  conscioxisness,  and  no  more  resemblo  the  connexions 
Wlwwrn  outer  ageut*  tliau  llie  feelings  they  unite  resemble  ^, 
these  ont«r  agents.  ^M 

The  most  highly  compounded  relations  between  feel-^^ 
ing!S  are  ihope  in  which  they  are  present  to  conscioua- 
nem  not  simply  as  coK?xisting  but  as  eo-existing  in  certain 
roUtiv©  positions — co-oxisting,  thai  L-*,  along  \rith  many 
of  thoM  intervening  and  surroiin<Ung  poAition;;  which 
arc  the  units  of  oiu*  conception  of  Space.  The  reUtivily  of 
thoae  compound  rt-]ati«i>u)  of  Co-existence,  as  wc  may  call 
tb«m,  must  be  dealt  with  tirat.    After  them  vm  will  paaa  to 
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the  compound  relations  o£  Sequence,  or  those  in  wLich 
feelings  are  known  not  simply  as  liaving  occurred  in 
Miccesgion,  but  as  o<viip_%-itig  certain  p»witinns  in  tlie  sorics 
uf  states  of  conscion«ncss,  between  which  there  are  inter- 
vening |)oaition8  occupieU  by  other  states — rolations  of 
8eqiieu(x-,  that  is,  in  which  Time,  n^nrJed  as  having  an 
asBigiialiht  i|niiniilv,  is  iin  elcmii-nt.  Wc  will  next  uunsidcr 
ihe  coni|H>und  ivlatious  of  DiiTerouco,  or  those  tu  which 
lH>yon(i  tJiB  mere  conscionsness  of  DiffL'rence,  there  is  a 
eoneciousnees  of  the  dejirrec  of  Difference — relationii  of 
DifFerence,  that  is,  in  which  the  related  feelings  are  con- 
ceived a»  differing  iii  Ktrengtb  by  assiguable  amounts. 
The  relations  of  (.'o^xistonce,  of  Sequence,  and  of  Differ- 
ence, considered  umler  tlieir  tiimplcat  atipects  apart  from 
quantitative  implications,  may  tlien  occupy  us. 

S  90.  No  great  effort  of  imagination  is  required  to  see 
thit  tlie  Ronttciousness  of  space  of  throe  dimensions,  cMistl- 
tnted  of  trehly-i-ompniinded  relations  of  roH?sistenco.  is  a 
eonaeiousnesB  that  varies  quolitalively  according  to  the 
structure  of  the  species.  It  needs  hut  to  call  to  nund  how 
gr<'fltly  our  conception  of  space  is  mndlfiwi  when  we  are  in 
a  dark  place  of  which  we  know  not  the  Iwumda,  to  (x-rcoivo 
that  tlioee  inferior  creatures  which  hare  no  eyes,  and  cannot, 
as  we  do  in  the  dark,  supplement  present  tactual  experiences 
by  remembcrrd  visual  ox|HTience8,  must  have  concpjv 
tiona  of  space  quito  nulilce  in  quality  to  our  own, 
which  are  abstracted  in  so  large  n  degree  from  visual 
experiences.  Kot  only  nmst  the  consciouanew 

of  trebly-compounded  relations  of  Co-existence  Tw  quali- 
tativciy  different  in  eudi  inferiur  crcatuns.  hut  also  thcne 
of  doultly-eompounded  and  Hingly-compoundcd  relations  of 
Co-existenee.  A  ercature  with  eyes  in  mpablo  of  having 
all  the  rt-Ifttirc  positions  constituting  an  area,  impressed 
on  conwioiisne?*  with  apparent  simultaneity;  but  a  creature 
without  eyes  cau  become  couacioua  of  these  multitudinous 
IS 
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rcUtive  positions  only  throagh  continued  tactual  explora- 
tioiifl,  presenting  most  of  them  in  dititiuct  suece^ion.  And 
wht-reas  space  of  one  dinR-iisiun  is  knowablt-  by  tho  eneiug 
creature  as  a  Beemingly-instantaneous  consciminness  of  tho 
rolatiTe  positions  of  two  things  impresiung  it^  the  coDBcioua- 
nesa  of  thpse  relative  positions  in  a  crefltnre  without  oyoa 
(unless  the  things  are  so  close  aa  to  be  touched  at  the  samo 
instant  by  two  parta  of  the  creature's  body)  cannot  be 
Beemingly  instantaneous,  but  must  last  diuring  the  appreci- 
able periml  rei|uire(l  for  nuiik'ular  uiovomcnt  of  a  limb,  or  of 
the  body,  from  one  to  the  other.  Of  cooree  such  qualitative 
difTcrcnces  among  compound  relations  of  Co-exist^'nce  as 
present  to  conflcionsness,  must  have  countleaa  gradations, 
determined  by  the  perfection  of  sight  and  the  range  of 
eight.  It  may  he  added  that  there  is  even  a 

species  of  qualitative  variation  that  occurs  in  tlie  same 
creature  using  the  fiame  senses.  Take  two  objecta  auf-  ^j 
ficieiitly  far  apart  to  give  standing  room  between  them.  ^M 
Having  conleinplatf^'d  their  relalion  uf  i^Jsitlou  from  a  ^1 
distance^  contemplate  it  afresh  after  having  so  placed  tho  i 
body  that  one  of  them  id  in  front  and  one  of  them  is  behind.  ^M 
It  will  be  found  that  what  is  conceived  as  a  single  relation  " 
in  the  one  eaae  cannot  be  so  conceived  in  tlie  other.  While  ^j 
standing  between  the  two  objects,  it  is  possible  to  think  of  ^M 
their  relative  positions  only  by  thinking  successively  of  their  ' 
two  relations  of  pusilion  with  self.  That  com*  ^J 

poaud  relations  of  Co-esistenco  as  conceived  by  different  ^M 
EpocieSfVary  qnanlitalively  with  the  structures  of  the  species, 
Beems,  to  say  the  least,  very  prolwible.  Animals  having 
groat  locomotive  powers  arc  not  likely  to  liarc  the  same 
conceptions  of  given  spaces  as  animals  whose  locomotive 
powers  are  very  sinall.  To  a  creature  so  constnictcd  that  its 
exp(*nences  of  the  larger  tqiacea  around  have  been  gained 
by  long  and  quick  Itotmds,  distances  can  scarcely  present 

its  they  do  to  a  creature  which  travorsefi  them  by 

I  many  slejB. 
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The  dimenfiionft  of  our  iKKlieA  and  the  spaces  moved 
tlirough  hy  our  liiubii,  scn'o  us  as  standards  of  comparuoa  i 
with  I'tivirouirig  diiueiiHiuutt;    and  com-fptioiiH  of  Kiimllneasi 
or  largeneea  ri'sult  Bccordiiig  »s  thct^  eiivinining  diiucDBionsJ 
■re  miirli  less  or  much  greater  than  the  organic  dimcnsioniL 
11<int'e,  rho  t'onsciousno-'js  of  a  ffiven  r<'lfltiori  of  two  positions 
in   space,    must   vary   quantitatively   with    variation    of 
Itodily  bulk.     Clearly,  a  mouse,  whicli  has  tu  run  many 
times  its  own  length  to  traverse  the  space  which  a  manj 
travorsea  at  a  stride,  cannot  have  the  same  conreption  of 
this  8|)ace  aa  a  man.     Quantitative  changes  in  these  com- 
pound relations  of  Co-existence  arc  traces  hie  by  each  person 
in  his  own  mental  hl-^tory,  from  childhood  to  maturity. 
Dishuices  which  seemed  great  to  the  boy  eeeui  uiuderato 
to  the  man;  and  buildings  unee  thought  im^xjeing  in  height 
and  mass^  dwindle  into  int^ignifieunce. 

The  physiologieal  state  of  the  oi^nitim  also  modifies 
quantitatively  this  form  of  conik.-ionsnes8  to  a  conaiderahle 
extvnt.  De  Quineey,  describing  some  of  his  opiuHi-dr0am%: 
says  that  "  buildings  and  laudt^eapes  were  exhibited  tn  pro*- 
portions  so  vast  as  the  bodily  eye  ia  not  fitted  to  reocivo. 
Space  swelled^  and  was  amplified  to  an  extent  of  unutterntile 
infinity."  It  w  not  an  uncommon  thing  with  ncrvoua 
nibjccts  to  have  illusive  perceptions  in  whieh  the  body 
aeema  enormously  extended :  cveu  to  the  covering  an  acre 
of  ground. 

A  more  Bpccial  modtfictition  of  bodily  state  also  affects  tlie 
conception.  Like  all  other  nervous  stnictnrett,  the  ncrvoua 
stnictnrea  employed  in  the  npprehetmon  of  space  have  iheir 
receptivity  temporarily  diminished  by  action.  AstheapprecJ- 
ation  of  a  delicate  taste  is  hindered  when  the  palate  has  jnst 
been  exdtetl  by  a  very  strong  taste;  so  a  small  or  raoderatftj 
magnitude  h  under-estimated  when  a  great  magnitude  h( 
just  before  ocrupied  the  attention.  A  building  that  appeared 
large  when  it  stood  amid  smaller  buildings,  hwea  mueh  of  itai 
teeming  krgeneaa  if  a  far  larger  building  is  erected  closai 
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to  it.    Or,  to  take  a  Iwtter  iraae — wLen  tbe  Sun  is  seen  id  the 
midst  of   till!  oky,    with  none   but  grcal   angular   epacra 
between  it  and  the  horizon,  it  lookB  verv  much  Ichs  th»n  tt^J 
doca  when  clora  to  the  bomon,  where  the  Btignlar  space  ii^| 
subtends  is  comparitble  «ide  by  aide  with  small  augiilar  ^ 
spaces.  ^J 

Yet  again,  compoiiml  rotations  of  Coexistence  vary  with^^ 
(lie  position  of  the  obaerver,  not  only  quantitatively,  but,  in 
a  eerlaiu  senee,  [|unliT,ativnly;    for  so  only  can  we  expreaa 
the  tnitba  that  apparciir  tdw  depends  on  ili^taneo  from  tho      , 
eye,  and  that  apparent  form  changes  with  every  ehange  ia^| 
the  point  of  view.  The  impreswong  made  on  U9^1 

by  two  objeels  to  both  of  which  we  are  cloee,  are  consider*  I 
ably  removed  from  one  another  in  eonsi'iousness.  But  as 
we  reeeile  from  Bueli  two  objects,  that  e(im])uund  relatitm  of 
Co-cxifltrm'o  which  forms  our  ront-option  uf  their  ndalivo 
positions,  diniinislies  quantitjitivoly,  and  at  last  duuippears 
altogether:  the  two  impi-essioiw  they  give  U9  merge  into 
one.  The  factu  that  the  eoH^xisleul  positions  funuing 

a  circle  become  to  perception  an  ellipse  when  viewed 
obliquely,  and  a  straight  lino  wlieu  viewe<l  edgeways, 
illustrate  the  truth  that  compound  relations  of  Co-existence 
imdergo  a  species  of  qualitative  variation  as  the  place  of  the 
percipient  varicfl.  Thin  kind  of  variation  is  doubtless  duo 
to  differences  among  the  rates  of  quantitative  variation  of 
the  many  component  relations;  but  it  is  none  the  leas  to  be 
regarded  as  a  tpmlitntive  variation,  since  differences  o 
quality  in  general  are  resolvnblo  inlo  differences  in  ih 
ration  of  the  co-oprrativc  factors. 

We  are  thus  driven  to  tho  concluaion  thai  what  we  con- 
ceive as  space-relations,  cannot  be.  either  in  their  natures  or 
degrees,  like  those  connexions  among  external  tliingB  to 
•which  they  ore  due.  Tliey  change  both  i|uiilitatively  and 
quantitatively  with  the  alructure,  the  size,  the  state,  and 
the  position,  of  the  percipient.  And  when  we  see  that  what 
13,  objectively  considered,  the  sarae  connexion  betwee 
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tUtngs,  may,  as  a  spdc^e-r^Iation  in  cooacioiuneas,  be  aiogle 
or  duublt — wLeu  we  reiiicuiber  that,  according  U  we  are 
D&ar  or  far  off,  it  may  be  too  large  to  be  siniullaucouKly 
perceived  or  too  small  to  be  perMrive*!  at  all;  it  bcciiines 
impoaaibltj  to  bu[i{h»>(;  any  iiieiuily  between  thb  objective 
connexion  and  some  one  of  the  multltudinoiu  subjectivo 
relations  answering  to  it, 

%  91.  The  compound  relatiuun  of  Sequence,  ur  Uiosc  ia 
which  we  conceive  phenomena  as  having  occurred,  not 
simply  one  after  another,  but  as  occii|)ying  places  in  con* 
8ciuiisnes»i  between  which  there  are  intervals  measured  by 
intervening  placoa,  and  from  which>  by  abstraction,  wo 
derive  our  conception  of  Time,  do  not  at  first  ^ight  appear 
to  vary  qualitatively,  lieoeons  niaji',  howe\'cr,  be  a^aignod 
for  suspecting  qualitative  variations  in  them. 

Such  qualitative  variations  as  probably  occur,  arc  deter- 
mined by  <iiffcren('es  of  sproifin  structure.  A  stationary 
creature  u-ithout  eyes,  receiving  distinct  ssnaations  ftom 
external  objects  only  by  contacts  which  happen  at  long  and 
irregular  inter^'als,  cannot  have  in  its  conscioiienesa  any 
compound  relations  nf  sequence  save  those  arising  from  iha 
ainw  rh>-thm  nf  its  fu!K-tions.  Even  In  ourselves  the  respi- 
ratory intervals,  joined  sometimes  with  the  intervals  between 
the  heart's  pnlsoi,  fumisli  part  of  the  materials  from  which 
our  consciousness  of  duration  is  derived;  and  had  we  no 
continuous  ]K'rceptioiis  of  external  changes,  and  conae- 
qnentty  no  ideas  of  them,  these  rhythmical  organic  actions 
wonld  obviously  yield  important  data  for  our  consciousnees 
of  Time :  indeed,  in  the  alwom-e  of  hvomotive  rhythms,  our 
sole  data.  Remembering  this,  and  remembering  that  the 
sequences  with  which  we  are  chiefly  occupied,  and  from 
which  our  conception  of  Time  is  chiefly  abstracted,  are  not 
these  eeipiences  deriveil  from  internal  actions,  but  the  se- 
quences in  our  impreft^ions  of  external  actions,  it  will  be 
manifest  that  there  ia  most  likely  a  marked  qualitative 
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difference  between  that  undeveloped  eenae  of  duration 
derive*!  solely  from  tlio  exi)erienceft  of  iimer  changoe,  and 
that  developed  conception  of  Time  derived  mainly  from 
outer  changes,  Imt  ironceivcd  to  he  a  fonn  of  both 
outer  and  inner  eliunges.  QuniilitalivB 

variattona  in  compound  relations  of  Sequence  as  existing 
in  eonseiousncas,  ore  manifestly  eatiaed  by  tbe  struc- 
tural differencps  which  constitute  differences  of  ipecie«. 
Subjective  rhylhnts,  partly  of  the  vital  functions  and  partly 
of  the  hx-omolive  functions,  mark  out  consciousoeaa 
into  tolera!)ly  regular  intorvaU;  thus  yielding  moftstures 
Iwtween  states  of  oonatMouRnesa  otherwise  caused — standards 
of  iliiratiou.  Hence  a  small  creature,  in  which  those 
rhythms  are  very  rapid,  must  have  a  (-(inseiousnftw  of  ft 
given  objective  interval  widely  unlike  the  consciouaneee 
of  it  |K>s8eaged  by  a  lar^'e  aniinul,  w1km<  rhythiuH  are  nda- 
tively  very  bIow.  A  gnat's  wings  make  ten  or  tifteen  thou- 
sand strokes  per  second.  Each  stroke  implies  a  separate 
nervous  action.  Each  such  nervous  action,  or  change 
in  a  nervous  centre,  is  probably  as  apprwiable  by  the  gnat 
OS  ie  a  quick  movement  of  his  arm  by  a  man.  And  if  this, 
or  anytliing  tike  thifl,  1^  the  fact,  then  the  time  occupied 
by  ft  given  external  change,  meai^ured  by  many  movements 
in  the  one  case,  must  seeui  much  longer  than  it  seems  in  the 
other  case,  when  measured  by  a  single  movement. 

How  age  determines  c|nnntitative  variations  in  compound 
relaliutm  of  Se<]uence,  is  a  matter  of  common  remark.  I*ro- 
balily  these  are  in  part  due  to  differences  of  size,  and  coa- 
comitont  differences  in  the  rhythms  of  the  functions,  vital 
and  loroitiotive;  it  rixptires  a  greaU-r  nuinlwr  of  a  child's 
movements  than  of  a  man's  movements  to  measure  a  day. 
Ttiit  that  thi>  change  in  the  estimation  of  intervals  U  not 
\^iiiilly  thus  caused,  is  manifest  from  the  fact  that  after 
rnnturity  ia  reacheil,  they,  or  at  any  rate  the  longer  ones, 
!<i  unrlergo  a  seeming  ablirenation.  ^KEonths  tothe 
.:..'...  jppi'or  no  longer  than  weeks  to  the  young  man. 
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A  further  qnoutitative  variativu,  essentially  siinilur  in. 
cvigin  (u  that,  wliirli  mkf^d  \)\ac.c  w'lih  advuneiug  veal's, 
accompanies  variation  iu  external  circumstances,  when  this 
increast-s  or  dcLToasrs  the  number  of  vivid  csqwricncea 
witliiu  a  given  interval.  If,  after  a  monotonous  life,  a 
journey  of  pleasure  brings  witbin  a  week  many  exciting 
novelties,  the  remark  buUlually  made  i»,  tbal  it  i»ceitii>  far 
more  than  a  week  ainte  home  scenes  were  left  U^biml. 
Even  a  cam[r>araiivc1y  monotonous  state  of  coni!ciou&nGfla 
appears  long  if  il  is  intense:  inntanee  the  time  during  which 
a  Bcvere  pain  ia  suffered ;  or  uistance  an  interval  of  impatient 
expectation,  the  seeming  length  of  which  is  popularly  UUis- 
tralcd  by  the  proverb — "  The  watched  pot  never  boils." 

The  e^tiinalion  of  Tiine  varies  ah'>  witli  the  eonstitutional 
state.  AVhatevcr  exalts  the  vital  activities,  und  so  makes 
mental  inipr«?3sion3  stronger,  exaggerates  the  conceptions  of 
durationii.  This  is  notably  the  case  in  persons  nnder  the 
influence  of  opium.  Detailing  his  experiences  of  tJiis  inSn- 
ence,  De  Quiucey  says  that  he  »t>metimcs  seemed  '*  to  have 
lived  for  70  or  lOfl  years  in  one  night;  "  nay,  to  have  had 
"  feelings  representative  of  a  millennium  pasftod  in  that 
time,  or,  however,  of  a  duration  far  beyond  the  liuiits  of 
any  human  ex]>erience." 

One  more  cause  of  quantitative  variation  in  the  conscious- 
ness of  a  com]>ound  relation  of  Sequence,  is  change  of 
position  among  our  experiences.  Intervals  of  Time,  like 
intervals  of  Space,  become  a|>|wrcnlly  small  in  pro|>ortion 
to  their  rtrmoteness.  An  evening  spent  at  a  friend's  house, 
seems  of  consiticrablo  length  \vlien  looked  Iwek  upon  at  the 
moment  of  departure.  When  recalled  a  week  after,  it 
subtends  by  no  means  so  great  an  angle  in  consciousness; 
and  the  angle  it  8ubten<ls  in  consciousness  when  we  are 
reminded  of  it  a  year  after,  is  very  small.  There  is  a  con- 
viction that  it  was  several  hours  long;  but  when  contem- 
plated it  cannot  lie  made  of  equal  apparent  length  with  the 
several  hours  just  passcd,any  more  than  the  apparenlly-emall 
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tliutancc  Iiftwcen  two  objutrta  ou  rlio  liurizoii,  can  be  nimlc 
in  aolual  pcrt'trptiou  like  the  great  iuterval  vvhifh  appeared 
betweon  tliein  wlien  we  wtw  them  clow  at  huii<l.  In  otiier 
wurUs,  then)  u  a  /oix>-(ihurleDuig  o£  proteusive  (|tiantity 
uiialogoiiB  to  tlie  fon-iih(jrtL'uiii^  of  (.■\teii&iv'u  quuntilyj 
whence!  it  remilta  that  tho  intervals  iK-'twcfii  passing  i-x- 
pcric'-ncTB  Up^Id  to  wem  Icks  aa  soon  as  they  arc  past,  and 
(.■oiitirinnllv  dwiiuUe  ntt  wc  get  further  from  iheni,  until  at 
last  iheir  Icnj^hs  become  inapprocinblo.  To  this  law  of 
nionlal  iwrepoftivc  is  due  the  fact  that,  in  retrospect,  life 
st'enw  no  longer  at  iurty  t\mu  il  <\'u\  at  iwr-tily. 

Ikmce,  cuni.-eruiii^  cunipouuU  rclulionit  of  SoquoDt'c^  as 
coneeming  cunipouod  relutions  of  Co-existence^  wc  must  say 
that  probably  they  aro  not  qualifalively  like  the  ronnexioua 
to  which  thoy  answer,  and  certainly  they  are  not  <pianti- 
talivcly  like  them.  For  suspecting  that  wliatcver 

objeclively  originates  our  subjective  coucepliou  of  Time,  is 
not  identical  in  nature  witii  it,  we  have  the  reason  that  Time, 
eoiisiilerod  us  ati  ab^ract  from  relations  of  Seipicnee,  must 
present  a  different  aspect  according  to  the  degree  of  its  dia- 
soeiaiion  from  particular  sequcnecs.  To  a  Inwly-endowed 
t-realurc,  oonwiouB  only  of  intemfllly-iniiijilril  c-lmnges,  it 
cannot  api^ear  what  it  dues  lo  a  creatxire  chieBy  occupied 
with  chan^-t-M  that  are  externally  initiated;  since,  in  tlie  last, 
it  bi  parlially  di&socliited  frnni  Itoth  onlers  of  chungea. 
Whence  il  seenis  iufernlde  that,  only  partially  disf4»4'intod 
as  it  ifl,  it  cannot  have  in  Cfmaeiousneas  that  cpialitativo 
character  witicli  alianlute  flisstx'iation  would  glx'e  it,  and 
which  we  must  suppose  it  to  have  objectively.  And 

that  eomponnd  rf-laTions  of  Sequence  as  we  conceive  them, 
cannot  he  quant itativel^-  like  tho  connexions  beyond 
eonsciousneas  to  which  they  refer,  ia  proved  by  the  fact  that 
Ihey  vary  in  their  appar<*nt  lengths  with  the  Btructnre  of  the 
organism,  with  its  size,  with  its  age,  with  its  constitutional 
state,  Tvith  the  number  and  vivi»liies9  of  the  impresaione 
it  receives,  and  mth  their  relative  positions  in  consciousness. 
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l^anifcstly,  an  no  oiio  of  thntc  variously-estimated  lengtlia 
can  be  taken  as  valid  rather  tban  the  others,  it  be«omefl{ 
itupo!>»it>le  to  !su]>pot)c'  equality  l>etween  an  interval  of  time 
OS  pregcut  to  comtcioiLaDcss  oud  any  nenua  of  liuugts  wluch 
it  syuiUolizcs. 

§  92.  Deeper  than  the  eomponnd  relations  of  Cft- 
existence  and  Sequence,  is  the  compouiid  relation  of 
DitTofifince;  einee,  besides  being  involv**!]  in  the  conjpariaoits 
of  8}>ai'Ctj  and  of  tinios,  Uiia  is  involved  in  coui[Mirisi>iia  of 
tho  Forces  mauifcgtcd  in  Space  and  'rinu-.  We  may  fitly 
limit  ourselves  cu  illustrations  taken  fruni  this  last  class  of 
cases. 

As  into  a  conception  of  two  tilings  co-existing  at  an 
assignable  disUnce  apart,  there  enters  the  cou^oiuusuesa ' 
of  many  or  few  co-cxi^ting  positions  between  them;  and  aa 
into  the  conccptiim  uf  two  changes  scpcLratt-d  by  an  assign-' 
able  interval  of  time,  there  enters  the  consciouiineffl  of  many 
or  few  intorvcning  sequent  portions;  so  into  the  conception 
of  two  forces  that  have  an  assignable  iue<|uulily,  ibero 
entcre  tho  consciousness  of  nianyorfewdegrces  of  difference^ 
Hud  the  conceived  amount  of  difference  is  detenniawl  by  the 
numbiT  of  those  d^rees.  VHtat  we  have  Jicre  to  obsen'e 
is,  that  our  conceptions  of  emonnta  of  difference,  so  con- 
stitntcd,  have  relativities  analogous  t-O  Uiose  which  exist  in 
our  conceptions  of  aniounls  of  spaces  and  amounts  of  times. 

That  the  compound  relation  of  Difference  varies  quaUttt' 
lively  according  to  the  structure  of  the  si>ocies,  we  have  no 
distinct  evidence.  Jlut  since  a  compound  rcUilion  of  Dif- 
ference has  to  be  conceive*!  in  terms  of  imprcfttionn  that 
differ;  and  since  the  conception  of  Difference  cannot  be 
dissociated  from  the  order  of  imprcfBions  in  which  it  is 
I>rooentcd,  if  there  is  but  one  sucb  order;  it  may  be  inferred 
that,  in  proportion  as  tho  impressions  become  more  mult!- 
tuiUnons  in  tlicir  kinili;.  llio  troui-eptinn  of  Differcnco 
becomes  more  indepuudeut  of  {uu'tieular  differences;    and 
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tliat,  tlicrcforc,  in  higher  creatures  it  is  not  qtmlttativcl^ 
the  sauie  a«  in  lower  cre»ture». 

That  quaiUitativi!  vuriatiuiia  in  the  ronccjition  aci?ompany 
B]>i'cifii'  unlikcneaseaof  stniftun*,  iHJcromw*  iiiaiiifcwi  when  it 
is  remeiiihcrcd  iJint  a  ditfi^rcnec  in  forccti  does  or  does  not 
give  rise  to  a  differcnfe  in  feelings,  neconling  as  the  or- 
ganization is  or  ia  not  highly  roeipient.  Incident  force* 
tliat  »oeni  alike  to  a  lowly-^ndowej  creature,  eeoni  conapicu- 
outily  unlike  to  a  ereature  endoweJ  with  the  sciue-organa 
n'i|uin:\l  for  iippnTiuting  them.  Where  eyes  an*  so  little 
develojK-d  tliiit  u]>proaehitig  objecla  are  rec<^ia?<l  only  as 
iiitererptiiig  the  »uii>)hine,  it  i;*  obvionn  that  eontnutrs  of 
light  and  shade  which  scorn  marked  to  nniniaU  nith  do- 
velopetl  eyes,  are  quite  inipere»pt)hlo.  Similarly  among 
highly-endo\viHl  aninmls  of  diverse  kinds,  lletwecn  <xlounf 
IkiIIi  of  which  pnxluce  in  a  man  no  inipreaHion  whatever,  a 
dog  perceives  differencca  of  strength,  probably  of  many 
degnN-fl,  Kven  the  ainictnral  unlikenessea  of  individnals 
entail  such  reaulrs.  A  gooil  ear  delccis  wvcral  gradations 
belw^'cn  trm(s  which  to  a  had  ear  fpcni  alike. 

The  bulk  of  tlie  orgnniwu  in  also  a  factor  in  modifying 
<lHantit« lively  tlie  rehitinn  of  r>iffercncp.  The  manifesta- 
tions of  force  U'twecn  whii'h  a  crcsature  can  |H'reeive  un- 
likenesses,  ore  limited  at  the  one  extreme  by  ita  ability  to 
bear  them  and  at  (he  other  extreme  by  it>  capacity  for 
Ix-ing  w^nrtibly  affected  by  them;  ami  its  sijte  partly  deter- 
mines these  limits.  A  grain  and  half-a-graiu  are  hardly 
distinguishable  by  their  preseures  on  the  finder;  hut  if  siic- 
cessively  iHime  by  an  animal  not  more  than  a  grain  in 
weight,  fl  difference  divisible  into  many  degrees  would 
douhtlefts  be  fierce[itible  Iwrween  fhcm.  Tonversely,  a  man 
cannot  perceive  tlie  contrast  in  weight  between  a  ton  and 
hfllf-a-ton,  for  he  fails  to  put  forth  a  force  sufficient  to  lift 
either;  but  it  can  <«rnr<'ely  be  questioned  thai  in  the 
acioupncM  of  nn  elephant,  now  loaded  with  one  and 
writh  the  other,  the  feelings  produced  would  have  an  unli 
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ncaathatmigbtbogTUfhiated.  Objeptivedifforcnoca,alleqiiQl 
in  dogrce,  are  thus  manifestly  approoiable  l>y  any  cmatiire 
only  within  a  ntnge  that  is  really  very  narrow.  More- 

over, it  is  demon 8t ml )le  tliat  towards  either  extremity 
of  this  rangf,  the  ci>n(re|)tiuns  of  UiiTereuet;  beeomu 
quantitatively  more  and  more  vagiie;  and  nowhere 
throughout  the  range  can  there  lie  maintained  a  pflralleltsm 
belwe<'n  the  contrasts  of  inner  feelings  and  the  contrasts  of 
outer  forces  to  which  tliey  refer.  For  when  a  majw  \n 
poiHcd  in  ihn  hand,  certain  nuucles  are  strained  to  the 
degree  re<|nired  to  support  the  mass  j'liti  the  arm.  If  the 
weight  of  the  maw*  is  siiiall,  the  weight  of  the  arm  tccoiuos 
the  larger  part  of  the  force  to  ))e  antagonized;  while  if  the 
mass  is  large,  the  weight  of  the  arm  becomes  the  smaller 
port.  Clearly,  then,  the  effort  put  forth  for  the  support  of 
the  arm  lieing  a  constant  element  in  the  compare4:l  stntes  of 
consciousness,  must  niwiify  the  Boeming  difference  between 
waghts  to  a  different  extent  according  as  the  absolute 
amounts  of  the  weigh  Ut  are  increased  or  decreased. 

How  variations  of  constitutional  state,  whether  dcter- 
mincKl  by  disorder  or  by  age,  aUo  cause  quantitative  varia- 
tions in  the  relations  of  Difference  as  conceived  by  us,  need 
not  be  shown  tu  detail.  It  ia  obvious  from  what  has  been 
Bsid  that  alt  exaltations  and  depressions  of  energy  aud  of 
senaibility,  must  alter  the  range  within  which  differences 
are  appreciable,  and  must  modify  the  appreciations  of  them : 
more  especially  towards  each  extreme  of  the  range. 

We  conclude,  then,  that  the  compound  relation  of  Differ- 
ence as  we  know  it,  is  dependent  on  structure,  on  size,  and 
on  constitutional  etate.  The  same  objective  difference  may 
have  no  snl>je<-tivu  dilTereueo  answering  to  it,  because  the 
forces  between  which  it  exists  are  either  excessive  or 
defective  in  amount,  Witliin  the  limits  of  appreciation,  the 
same  objecti\-e  difference  may  aeem  great  or  small  according 
to  the  percipient's  nature  and  temporary  condition.  And 
as  we  cannot  fix  on  any  one  of  these  relations  in  conscious- 
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neaS}  rather  than  any  other,  as  like  thu  reality  bcyoutl  oon- 
soioiiBDGSs,  wc  must  infer  tlint  there  te  nu  likeness  lietweua 
uy  one  of  tlieiu  and  the  roaiity  beyond  conscioiunMB. 

§  (1.1.  But  now  what  arc  we  to  say  about  the  pure 
relations  of  Co-oxifltence,  of  Sci|noucb,  and  of  Difference; 
cuustUcrcd  apart  from  aiuountti  of  Spaco,  of  Tunc,  and  of 
Contrast^  Can  we  say  that  the  rehition  of  Co-e^L^tenf>Of 
conceived  simply  as  implying  two  terms  that  exiitt  at  the 
same  time,  bnt  arc  not  f4pocitio<[  in  their  relative  ixwitions, 
has  anything  anitworing  lo  it  beyond  consciousncsti?  Can 
we  Boy  tliat  out  of  ourselves  there  is  such  a  thing  an  Suc- 
cosdion,  corresponding  t^  the  concepUoD  we  have  of  one 
thing  coming  after  another,  without  reference  to  the  time 
between  thcmf  And  con  wo  say  tliat  what  we  know  as 
Difference,  apart  from  any  particular  degree  of  it,  has 
objective  iiidikeness  as  its  eiiusef 

The  reply  is  that  wc  cannot  frame  ideas  of  Co-cxi«tcnoe, 
of  Sc([ucnce,  and  of  Difforttnce,  without  there  ontt-ring  into 
thorn  ideas  of  quantity.  Though  we  have  examined  apart 
the  compound  relations  of  these  orders,  into  which  con- 
Bciuusuess  of  quantity  avowedly  ciiCer^;  and  though,  in 
above  defining  the  simple  relations  of  Uieee  ordere,  the 
avowi-d  contemplation  of  quantity  is  exchidod;  yet,  on 
looking  closely  into  the  matter,  wo  find  that  a  tacit  recrtg- 
nition  of  (|uantity  is  ahva>-s  present.  Co-exislcnoe  eannot 
be  thought  of  witliout  boiiio  Bmount  of  space.  Scijuence 
cannot  be  thouglit  of  without  sonic  interval  of  time. 
Difference  cannot  Iw  thought  of  without  some  degree  of 
contrast.  Hence  what  hag  been  said  above  re9|>eciing  thcM 
relations  in  their  definitely -compound  forms,  applies  to 
them  binder  IhoAc  forms  which,  by  a  fietion,  wo  regard  as 
alniplc.  All  tlie  proofs  of  relativity  that  held  where  the 
conceived  quantities  were  large,  hold  however  small  the 
conceived  quantities  become.  And  as  the  conceived  quan- 
tities cannot  disajipcnr   fn>ni  eonacioimiess  without  the 
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Tclndons  themselvee  disappearing,  it  follows  ineviUbly  that 
the  relativities  hold  of  the  relations  themselves  in  their 
ultimate  elements.  We  are  thug  forced  to  the  conelnsion 
that  the  relations  of  Coexistence,  of  Sequence,  and  of 
IHHercneef  as  we  know  them,  do  uot  obtain  hevoud  con- 
seiouanena. 

I^t  US  Bimplify  the  matter  by  reducing  derivative  rela- 
tiona  to  the  fundamental  ri'lHtion;  and  we  ehal!  then  see 
more-  clearly  the  truth  of  tliis  apparently-incredible  pro- 
jiogition. 

Every  particular  rebtion  of  Co-existence  involves  a  cogni- 
tion of  some  iliiTereiure  in  the  positions  uf  the  thiugis  coexist- 
ing; resolvable,  ultiinatelv,  into  diifert-nct's  uf  relative  puHi- 
tion  towawlfl  self.  And  differences  of  relative  [xjaitiou  can 
be  known  onJv  through  differences  l)etween  the  states  of  con- 
sciousness acconipanving  the  disclosure  of  the  positions.  Rut 
while  [waitions  in  Space,  and  co-exialiug  objects  occupying 
them,  are  known  through  relations  of  Difference  between 
the  feelings  accoiupanying  disclosure  of  them;  thoy  are 
known  through  relations  of  LikenCips,  in  roepect  of  their 
order  of  presentation.  The  relation  of  Co-existence,  which 
IB  that  out  of  which  all  Spaee-conceptiona  arc  built,  Is  one 
in  which  neither  tenn  is  first  or  last;  the  terms  exliibit 
equality  in  their  order — no  difference  in  their  order. 

Phenomena  occurring  in  succetsiun,  like  those  occurring 
simultaneously,  are  known  as  occupying  different  positions 
in  cons*'ioiisnes8.  Intervals  between  them  are  diBtitigiiinhed 
by  differences  in  the  feelings  that  arise  in  posing  over  the 
intervals;  and  where  the  intervals  are  alike,  they  are  so 
classed  from  the  absence  of  such  differences.  Rut  while  the 
relations  among  phenomena  in  Time  are  known  as  such  or 
fiueh  through  conceptions  of  Difference  and  NfwHfferenco 
yieldcMl  by  comparisons  of  Ihem,  they  are  known  as  alike  Ju 
this,  that  their  terms  are  imeqnal  in  order  of  presentation — 
differ  in  their  order. 

Tbiu  all  Space-relations  and  Time-relations — all  relations 


of  C'o-exUtcDcc  and  Sequence,  Am  known  flirongh  relflttons 
of  Difference  and  No-differeiice.  Se«iiience  U  IHffereoee  of 
order;  Co-existence  is  ^"u-diSerence  of  order,  ilpnce  wo 
have  at  lost  to  deal  with  the  relations  of  Differenea  and 
A'o-<liffcrenc'c.  And  our  entire  consciousness  t)eiiif;  built 
up  of  feeling  which  present  these  nrlations,  both  in  th^-m- 
selved  and  in  the  secondary  feelings  constituting  conscioua- 
ne«  of  tbeir  order,  the  wliole  question  of  the  relativity  of 
rolationa  among  feelings  U  reducible  to  the  question  of  the 
relativity  of  the  relation  of  DiiTcrenec.  This  is  resdiljr 
demoiistruble. 

The  sole  elemonta,  and  the  inilisiwluble  elomenta,  of  the 
relation  are  these: — A  ff-eling  of  iioine  kind;  a  feeling 
coming  next  to  it>  which,  being  distinguishable  as 
another  feeling,  proves  itself  to  be  not  honiogeueous  with 
the  first;  a  fct'ling  uf  tdi<^>ck,  mure  or  \vs&  decided,  accuni' 
pauying  the  transition.  This  shock,  which  arises  from  tho 
difference  of  tlie  two  feelings,  becomes  the  measure  of  that 
difference — -constitutes  by  its  occurrence  the  consciousness 
of  a  relation  of  iliffereuce,  and  by  its  d^^rec  the  eonscioos- 
neas  of  the  amoimf,  of  difference.  That  i^,  the  pclaliou  of 
Differcuce  a.H  pri'seut  in  cunsciousncHs  is  nothing  more 
than  a  cliongc  in  eonseiousneaa.  How,  tlien,  can  it 
resemble,  or  iw  in  any  way  akin  to,  its  source  beyond 
const-iouaness  f  Here  arc  two  colours  which  we  call 
ttnlike.  As  they  exist  objectively,  the  two  colours  are 
quite  indepemlent — there  is  nothing  between  them  answer- 
ing to  the  change  which  results  in  m  from  contemplating 
first  one  and  then  the  other.  Apart  from  our  conscious- 
ness tliey  are  not  linked  os  are  the  two  feelings  they  pro- 
duce in  iw.  Their  relation  as  we  think  it,  l»cing  aotliing 
elao  tJian  a  change  of  our  state,  cannot  possibly  be  [>arallel 
to  anything  between  tliem,  when  they  have  both  remained 
UDi^hnngi'd. 


%  04.  It  is  proper  to  point  ont  that  all  these  conclusions. 
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down  to  the  latt  of  them,  are  in  harmony  witli  thoee  which.. 
may  be  direc-lly  deduced  from  the  data  eupplied  hy  Physio*! 
logy  to  Psychoiogj'. 

Kach  feeling  being  the  concomitant  of  some  molecular 
change  in  a  |)ortion  of  Testicular  nerve-matter;  and  each 
relation  being  the  concomitant  of  some  wave  of  molecular 
traiiafuraiatiou  propagated  along  a  nerve-fibre,  or  fibres, 
from  one  portion  of  vesiicular  nenx-iuatter  to  another;  it 
results,  in  the  first  place,  that  the  various  relaliims  aa 
we  know  thciii  arc  iNJiiipoeed  of  elements  essentially  olike; 
and  it  rcrtiilts,  in  the  second  place,  that  not  being  in- 
trinsically different  in  their  ultimate  natiires,  they  cannot 
resemble  intrinsically-different  objective  connexions. 

Indeeti,  ic  iieedii  hut  to  think  for  an  instant  <if  a  brain  as 
a  8eal  of  nervous  discharges,  intemiediutc  between  actions  in 
the  outer  world  nnd  actions  in  the  world  of  thought,  to  bag 
impressed  with  tlic  alwurility  of  snp(insing  thiit  the  eon- 1 
nexion^aniong  outer  actions,  after  being  transferred  through 
the  medium  of  nervous  dLK-hargea,  can  re-appear  in  the 
world  of  thought  in  the  forms  they  originally  had. 

§  96.  Hut  here  let  us  not  omit  to  recognize  the  assump- 
tion made  throughout,  and  inevitably  made  in  oil  reason- 
ing used  to  prove  the  relativity  of  relations,  that  tliersi 
exist  beyond  eonseiousneaa,  conditions  of  objective  niani- 
festation  which  are  symbolized  by  relationa  aa  wo  conceive 
them. 

The  very  ])roposittnn  that  what  we  know  as  a  relation 
is  quulitntively  and  quantitatively  determined  by  our  own 
nature,  and  does  not  reAcrable  any  order  or  nexus  l>eyond 
conMiousne^,  implies  that  there  exists  some  such  order  or 
nexus  beyond  conwiousness ;  and  even.'  step  in  every  argu- j 
ment  by  which  tliis  pnijiositinn  is  established,  dintinetlj 
poaita  this  order  or  nexus,  and  cannot  be  taken  on  any 
other  rondition.  Further,  the  ni^nnent  aasumes.  and  ifl 
obliged  to  assume,  fundamental  diffcrcncca  of  objective 
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or(l(T  which  are  RvnibolizcJ  by  fundamenul  tliifereiice« 
subiwlive  order. 

For  to  say  that  wliat  we  know  r«  a  rolalion  betw 
pmitionfl  in  Space,  caniiut  be  like  any  ohjfi-tivo  nnxuA.  sin 
tbifl  relation  of  positinns  as  cutU'eivtHl  by  us  vnrie!^  in* 
Snit«ly,  is  to  say  that  thore  cxiat«  an  objective  nexus  whie 
lius  not  varied.     Two  vordicta  of  coiisciousness  respc<*tin(f 
a  givuii  iiuignittiile  arc  found  to  be  unUkc  tinder  unlik 
condittona  of  porception;  whence  it  ia  infcrreJ  that  ueit 
of  them  ia  like  the  magnitude  Hut  the  inferenirt-  la  nonao 
if  by  tlii.i  niRfj^iitndi'  in  meant:  Mimnthing  in  conaeioiisn 
instead  f  f  something  beyond  eonscioiinness.   As  it  was  hefo 
ehowu  in  the  cai*e  of  fec-Unj»s,  eo  it  might  here  be  shown  in 
the  case  of  relations  between  fueling?,  lh(i  reasoning  U!»ed 
bt>eomes  both  false  ill  its  premises  and  nieauiugless  in  its 
conelimion.  Of  nonrec,  ebanging  tlie  tcniis,  the 

like  hiilds  with  poriods  of  Time.  Every  ar(;iniicnl  proviug 
that  our  e<mcei)tion8  of  Time  are  relative,  falls  to  pieces  on 
wilhilrnwin^  the  assumption  that  there  exists  some  form  of 
Things  frftm  which  Time,  as  a  fonn  of  Thought,  is  derived. 

The  afwumption  of  an  objodivc  source  for  ihi*  subjoetivi 
relation  of  Difference,  is  implied  in  the  last  two  assumption; 
If,  as  sliown  above,  all  apeeifll  eognitions  of  spaeca  an 
tinie.s  inv»)3vc  eognitions  of  difFerencw;  ami  if,  m  show 
above,  Spaec  in  general,  which  is  resolvable  into  relatio 
of  ('()-exi«feiieo,aiidTiniein  .pcneral,  which  ia  resolvable  in 
relations  of  Se^pience,  arc  separable  from  one  another 
being  pesj)eetively  eonAtitnted,  the  last  by  difference  o£^ 
order,  and  the  first  by  no-difference  of  order;  it  ia  dear  tlia 
the  postnhition  of  objective  sources  of  these  subjective  fo: 
impliee  postnlation  of  an  objective  souree  of  Uiffercn 
And  this  postnlation  of  an  objective  souree  of  Diffemn 
equally  imjilied  in  all  the  arguments  which  prove 
relnti\*ity  <)f  the  conception  of  Difference,  has  for  ita  nl 
mate  warrant  the  deo|>e9t  assignable  warrant — the  Persia 
once  of  Foive.    Thougli  the  relation  of  Difference,  eonati 
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tuted,  as  we  have  seen,  by  a  change  in  consciousness,  cannot 
be  identified  with  anything  beyond  consciousness;  yet  that 
there  is  something  beyond  consciousness  to  which  it  is  due, 
is  an  inevitable  conclusion;  since  to  think  otherwise  is  to 
think  of  change  taking  place  without  an  antecedent. 

More  certain,  then,  than  the  Relativity  of  Relations  aa 
we  conceive  them,  is  the  existence  of  Non-relative  Forma 
to  which  they  refer;  since  proof  of  the  first  involves  per- 
petual assumption  of  the  last.  There  is  some  ontological 
order  whence  arises  the  phenomenal  order  we  know  as 
Space;  there  is  some  ontological  order  whence  arises  the 
phenomenal  order  we  know  as  Time;  and  there  is  some 
ontological  nexus  whence  arises  the  phenomenal  relation  we 
know  aa  Difference. 


18 


CHAPTER  V. 

THE    KErtTAULITY    OF   PKELIS08. 

§06.  Aa  was  [wioted  out  in  the  aecoud  chapter 
tliis  pvt,  Feelings  admit  of  a  double  claasification. 
grounds  of  fitnictiire  they  Are  divisible  into  the  centrally- 
iuitiated   aud   the   peri[ihunilly-initialc>il;    which   last   a 
rc-diviaible  into  those  which  are  poriplierally  initiated  b: 
pxternal  sctiniu)  ami  thoiie  which  an<  i>eripheraUy  initiat 
by  internal  arlionti.    And  on  grouudg  of  function  they  are 
diriaiblc  by  a  line  eroeciiag  these  traugvennely,  into  those 
pmuary  or  rivid  fceliugs  produced  by  direct  excitatioi 
ami  thciBP  secondari'  nr  faint  fei-lin^  produced  by  in 
excitiititm^    llje  one  class,  known  as  sensations,  are  soini 
tiniw  calltxl   pre«ntativo   feelings;    and   the  other  el 
known   ant   idra*   (though    this   word    U   more   cuimnonl 
apptii'd  to  cIti.-tL'w  of  (hem),  are  someiiuies  culled  re-pre-^ 
Bcntative  feetiu}^ 

Thn«  far  little  refjartl  has  U-cn  paid  to  ihl^  proupiiip  n 
fpelings  which  ha9  in  view  not  difference  of  kind  hut  differ- 
caw  of  di'fTtve-    Thotigh  throufchnut  tlte  laiit  two  ehapte 
we  have  trfcitly  p-ii-irni/rtl  the  distinction — though,  in 
1^  with  the  reluiivicie»  of  feelings  aiul  of  relatiuutf,  we  ha 
tta  obliged  to  take  for  granted  an  ctfublished  coune 
•Iwpen  ihc  vind  ferlingB  or  senealinns  directly  pre^ient 
^nd  the  faint  fr<*linc«  or  ideas  in  which  they  are  r»|ire«en 
bu  dcfinik'  -Uitements  have  been  mad&  rcspeetiii^ 
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dependence  of  the  second  claas  on  the  first.  Here  wo  have 
to  inquire  how,  when  vivid  forms  of  feelings  have  been  ex- 
pcrieneed,  it  hupjwns  that  faint  fonuB  of  fcelinjw  like  thoui 
aflerwarda  arise.  We  have  to  inquire  what  determines  this 
revivability — what  eonditions  they  are  which  render  the 
revivals  more  or  less  distinct.* 

Sin*-e  feelings  are  rarely,  or  indeed  never,  revived  eingly 
— eince  the  things  we  rcinemher  are,  as  the  word  implies, 
put  together  out  of  feelings  standing  in  certain  relntions; 
it  resulted  that  in  the  ill  lustrations  to  be  given  we  ehall  have 
to  deal  more  with  clusters  of  revived  feelings  than  with 
individual  reWved  feelings.  But  what  is  alleged  of  tlie  first 
alwB^'s  holds  of  the  last. 


§  97.  Speaking  generally,  feelings  are  revivablc  in  pro- 
portion as  they  are  relational.  The  peripherally-initiated 
feelings  of  external  origin  are  more  representable  than  those 
of  internal  origin;  and  both  of  these  cud  be  represented 
with  greater  facility  than  the  centrally-initiated  feelinga. 

The  uir«t  highly  relational  feelings  an>  the  visual;  and 
tliese  are  of  all  feelings  the  most  easily  reproduced  in 
thought  The  redness  of  a  soldier's  coat,  the  blue  of  the 
sky,  ihc  whiteness  of  the  snow-covered  ground,  can  be 
revived  in  conaciouanees  at  any  niomcnl  with  scarcely  an 
effort,  and  with  relatively-gteat  cleamess.  The  glare  of  aa 
electric  liglit  may  be  so  vividly  conceived  as  to  produce 
something  like  a  semte  of  dazzling.  1<]cal  fcicl- 

inga  of  sound  arise  before  the  mind  ™ith  a  facility  and 
a  strength  almost  aa  great.    The  report  of  a  cannon,  the 

•  I  hero  use  the  word  n-TtrfchnitT  mth^r  thikn  Ih«  woixl  reooTM-iAtlity. 
becftusf  it  hw  less  objectionable  implitiaUonft.  To  r«ooreir  ftntrthioK  in- 
volve* a  Toluiitary  mA  :  iml  Ut  call  a  thing  reooreralrl«,  i»  to  My  tb«t  it  Is 
soin«thin)i:  which  ntn  Iw  n--[>blAinctl  by  «  Tojunlarf  act.  But  »  m'eat 
part  of  oiir  ideal  fpcliaza  itriso  wiihoiil  vulition.  and  Dfton  inspilcof 
ToHtion.  The  wonl  rfviviil>ln  Bpplif^"  Miimlly  well  to  llw  Iduil  fc«liDgi 
wblcth  an  ToluRturj  and  those  which  are  involuntarf. 
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blast  of  a  trampot,  a  groan,  or  a  biss,  may  be  imBgined 
iosUiitly  and  very  diatinclly.  Seudaticou  of  touch 

and  pressure,  if  less  repreeeutable,  are  represeutable  readily 
and  with  considerable  clcamcae.  The  softuceti  aud  hardncsx, 
the  smoothDesa  and  ruughnetu,  ui*  different  eiu-faees, 
have  tolerably  distinct  ideal  forms  that  recur  with 
facility.  The  lesw  relfltionnl  feelings  cxtemnlly 

initiated — thoae  of  laste  and  smell — are  neither  so  easily  nor 
»o  strongly  reproduced.  A  colour  or  eound  may  be  remem- 
bered in  an  instant;  but  a  specified  Savour  or  odour  is  not 
so  quiekly  re^^ailed,  and  the  ide^l  feeUtig  does  nut  approach 
in  Tividneas  so  nearly  to  the  real  feeling. 

AVe  pass  to  the  jMripIierally-iniiiated  feelings  of  internal 
origin.  A  particular  muscular  effort  eanDOt  be  represented 
as  quickly  or  as  clearly  ait  a  particular  swnnd  or  colour; 
and  though  an  intense  pain  suffered  in  a  Hmb  uiay  be  ro- 
called  with  considerable  Jigtiuctncss,  it  is  observable  that 
tlie  ideal  pain  does  not  approach  so  nearly  to  the  real  pain 
as  does  a  remembered  aereain  to  the  consciousness  of  an 
actual  sere-am,  or  as  docs  the  thought  of  a  flash  of  lightning 
I     to  the  perception  of  a  flash  of  lightning.  "When  we 

^come  to  those  peripberally-itutiated  feelings  to  whieb 
■^ordinarily  states  of  the  viscera  give  ris?,  we  find  the  degree 
of  revivjibility  very  small.  It  is  difficult  to  call  into  con- 
sciousnesR  the  feeling  of  hunger.  T<i  think  of  the  circum- 
stances along  nith  which  hunger  occurs  is  easy;  but  after  a 
hearty  meal  it  is  next  to  impossible  tn  represent  any  degree 
of  ihat  craving  for  food  which  existed  before  the  meal. 
Similarly  with  thirst. 

Of  the  centrally-initiated  feelings  or  emotions^  the  like  is 

truo  in  a  qualified  sense.      As  before  pointed  out,  there 

^i*  not  between  actual  and  idetil  emotions  the  Mime  sharp 

Bdiviaion  as  between  neluni  and  ideal  feelings  of  other  kinds. 

^Kmotions  are  excited,  not  by  physical  agencies  themselves 

ont  by  eertain  complex  relations  among  them.    TIence,  only 

by  rcpreaeututirjoi  of  such  complex  relations  are  ideal 
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emotions  aroused.  When  so  aroused,  however,  they  may 
T«fl  to  any  dogwe  of  vividness,  until  they  become  actual 
^mntions.  But  the  fact  which  wo  havo  hero  to  note  a*  con- 
forming to  the  principle  enunciated,  is  that  an  emotion 
cannot  be  at  once  revived  in  the  aanio  way  that  a  feeling  of 
h'ght  or  sound  can.  It  is  impoMHible  to  bring  instantly  into 
consdoueness  the  passion  of  anger,  or  that  of  joy,  in  however 
faint  a  form.  ICepreeentation  of  either  can  l>e  achieved 
only  by  imagining,  and  dwelling  upon,  some  circumstances 
calculated  to  produce  it;  and  this  takm  an  appreeiable 
time. 

^  98.  The  revivabilily  of  past  feelings  varies  inversely  as 
the  vividness  of  present  feelings.  This  antagonism  holds  to 
a  certain  degree  between  past  and  present  feelings  in  gen- 
eral; but  it  holds  in  a  much  greater  degree  iH'tween  past  and 
present  feelingn  Udonging  1"  the  same  onler. 

Take  first  the  general  antagonism.  Kvery  one  knows 
that  when  a  tremendous  sound  or  an  astounding  spectacle 
abeorhs  the  attention,  it  is  next  to  inipofisibh>  to  think  of 
anytliing  else — next  to  impossible  to  entertain  irrelevant 
ideaa.  Indeed,  consciousness  sometimes  becomes  so  entirely 
filleil  with  the  present  overpowering  impressions  as  to  ex- 
trude our  habitual  ideas:  producing  what  we  call  absence 
of  mind.  Less  extr^^me  illustrations  are  furnished  by  the 
interruptions  to  currents  of  voluntary  thought  that  result 
from  violent  pains  or  loud  noises.  And  that  the  shutting 
oot  of  primary  feelings  facilitates  the  revival  of  secondary 
feelings,  is  also  implied  by  the  common  habit  of  closing  the 
eyea  when  trying  to  imagine  anything  very  clearly. 

The  more  «pecial  antagonisms  are  of  considerable  interest. 
We  saw  in  a  previous  chapter  that  primary  feelings  of 
any  order,  while  they  have  much  power  of  excluding  from 
consciousness  primary  feelings  of  the  name  order,  have  leaa 
power  of  excluding  from  ronscinusncss  primnrv  feelings 
of  other  orders.    Here  we  have  to  note,  what  may  be  re- 
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garded  m  ■  con>iiai7,  that  priman'  f««Uiiga  of  anv  ord^  are 
gmier  obstacles  to  aecondair  ieetngt  of  that  order  than 
tbej  are  to  tecoadmry  feeling  of  otfaer  ordpi&  Visual 
im^ttoons  of  great  dtsdnctncas  offer  a  Bcaitelj-appteeiahle 
renrtance  to  the  imagination  of  soiukU — «aT  those  forming 
a  raelodv.  The  nrnTal  in  thought  of  a  persoD  recognized 
jesterdav,  is  hut  little  LDterf«reJ  with  bj  the  flaToma  of  the 
thiDgB  we  are  eating.  Kor  do  the  aeuatiDns  received  from 
ofajeett  held  b  the  hands,  faiiider  as  much  from  thinking  of 
tfanigi  ve  hare  feen,  or  listened  lo,  nr  tasted,  or  SEoelL  But 
the  Boandi  we  are  hearing  tend  rerv  decidediT  to  keep  oat 
of  (yin9rioiigne«s  other  aonndt  of  which  v«  wi«h  to  think. 
Vifoal  eensationfl  «tand  con«iderah]T  in  the  wit  of  risoal 
ideii.  And  there  are  still  more  conspicDous  antagooisma 
between  the  prijnan'  feelings  and  the  SMOodai^  feelings 
of  lower  orders. 

The  different  degrees  of  these  antagonisms  are,  indeed, 
worthy  of  notice;  nnce  thej  admit  of  bnng  generalized, 
and  are  not  without  significance.  The  law  appears  to  he 
that  among  the  most  relational  feelings,  the  primair  of  anv 
order  renit  the  Moondarr  of  the  same  ord^  to  the  least 
extent;  and  that  the  resistance  becomes  more  decided  in 
prc^iortion  aa  we  deeoend  to  feelings  that  are  less  and 
lees  reUtionaL  Beginning  with  the  most 

relational  feelings,  it  is  ohoerrabV  that  onlr  hr  a 
Terr  intense  risnal  een^ation  are  the  ideas  of  other 
Tisttal  sensations  entirely  excluded.  Thus  it  is  impoa- 
flible  while  etaritig  at  the  Sun  to  think  of  green;  but  it  is . 
quite  posthle,  or  even  eesr,  while  looking  at  a  surface 
coloured  red,  to  think  of  a  patch  of  green  corering  part  of 
its  area;  and  we  can,  with  ooosidenble  distiaetneas,  imaguw 
the duateredeolotirvfwmingthe remembrance  of  anyobject, 
while  the  retina  ii  receiving  the  clustered  colours  yielded  by 
actual  objects  quite  different  fmm  it  Of  auditory 

impreMKRis  the  like  may  be  said.  Loud  sounds  prevent  ns 
from  bringing  the  ideas  of  other  aoonda  into  coMcionsDeaB; 
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bnt  they  must  bo  extremely  loud  to  do  this.  And  wlien 
listening  loan  orchestrn,  it  mil  he  found  that  while,  during 
the^o/*^  passages,  it  is  diflficnit  to  imafpne  rome  other  muw- 
cal  combinatioD  than  that  which  is  being  heard,  it  i^  com- 
paratively easy  durinj;  the  piano  pas&agfio.  !Much  the 
saine  holds  among  feelings  of  touch.  The  sensations  yielded 
by  an  objeet  ludd  loosely,  do  not  prevent  us  from  remember- 
ing the  sensations  yielded  by  oUier  quite  difFereui  objects; 
and  it  is  nee<!ful  to  gr8.-<p  an  actual  objeet  very  strongly,  so 
that  the  sensations  of  touch,  or  rather  of  pressure,  verge  into 
those  of  pain,  before  remembered  tactual  feelings  are  i]uito 
extruded,  AVheu  we  uome  to  such  comparatively-uure- 
lational  feelings  as  the  gustatory  and  olfactory,  we  find  tliis 
antAgonism  far  more  marked.  "While  tasting  something 
decidedly  bitter,  swoelness  cannot  Im?  thought  of:  indeed, 
tastes  of  even  moderate  intensity  almost  prevent  us  from 
imagining  other  tastes.  And  this  antagonism  reaches  its 
extreme  among  tie  visceral  feelings,  where,  indeed,  it 
appears  to  be  aheolute. 

S  09.  Other  things  being  equal,  the  revivabilitr  of  a 
feeling  varies  with  its  strength;  and  other  things  being 
equal,  its  revivability  varies  with  the  numWr  of  times  it  has 
been  repeated  in  exporiencc.  The  tritcncas  of  theac  truths 
muBt  not  i>reveiit  us  from  here  briefly  noticing  tlieni. 

The  glow  of  a  gorgeous  sunset  continiiea  to  be  reeallnbto 
long  after  faintly  coloured  scenes  of  the  same  date  have 
been  forgotten.  The  pound  of  a  trumpet  may  be  more 
tpiiekly  and  clearly  imagined  than  that  of  a  lias»oon.  It  is 
easier  to  remember  the  taste  of  something  that  is  intensely 
sour  or  sweet  or  bilter  than  the  taste  of_ftouiething  that  t9 
almnt«t  insipid.  And  a  very  severe  pain  leaves  a  traee  in 
memory  which  lasts  long  after  the  tracoa  left  by  slight 
aches  and  discomforts  have  disappeared. 

llow  repplitions  even  of  faint  feelinge  produce  great 
rovivability  of  them,  we  see  on  ooinparing  our  domestlo 
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experiences  witli  less  common  experiences.  TLe  colour  o 
the  paper  in  a  frequented  room,  subdued  though  it  ia,  can 
lie  very  diBtinctlv  recalled.  The  tone  of  a  voice  which  la 
heard  dailv,  ina,v  he  thought  of  much  more  easily  and  truly 
than  (lie  lone  of  a  voice,  not  more  marked  in  character,  that 
has  been  heard  bnt  once  or  twice. 

But  the  other  things  which  we  have  supposed  to  be  equal, 
ere  usually  not  equal.  Besides  the  psychological  state 
%vhich,  as  we  have  seen,  inBuencea  tho  revivability,  there  is 
the  physiological  state,  which  also  influences  it  in  ticveral 
ways.    Thcac  wo  must  now  oonmder. 


4 


§  100.  The  degree  of  rerirability  of  a  feeling  dejienda  in 
part  on  the  extent  to  wliich  the  nerroua  centre  concerned 
was  capable  of  undergoing  much  molecular  change,  and 
evolving  much  of  ihe  com-omilfliit  finding,  when  the  original  ^j 
excitation  was  received.    Sevcriil  factors  co-operate  to  deter^^^ 
mine  its  capability.     A  complete  state  of  repair  is  one  of  ^f 
them.     An  active  circulation  is  anntlier.     A  blond  rich  in 
the  materials  required  for  both  disintegration  and  integra- 
tion is  a  third.      The  respective  shares  of  these  factors 
cannot  be  determined;  for  the  three  usually  vary  together. 
But  the  influences  of  two,  at  least,  nmy  be  pretty  clearlj 
identified. 

When  the  attention  has  been  long  occnpicd  with  anjj 
class  of  impressions — when,  that  ia  to  #ay,  the  nervout] 
centree  concerned  have  been  worn  by  persistent  actionp 
the  impresBlonH  received  caiinot  he  recalled  &a  clearly  aa 
those  received  when  thcjw*  nervous  centres  were  unworn,       . 
Kxehiding  cases  in  which  abnormal  excitement  of  the  locol^H 
circulation  has  been  produced  (rases  to  \to  dealt  with  undor^l 
the  next  head),  it  is  a  fflmiUnr  fact  that  after  many  hottra 
spent  in  listening  to  music,  or  in  looking  at  pictures,  the 
iduHtenxl   scnaations,   auditory-   or   visual,    arc   either   not 
rcvivable  at  all,  or  are  letw  distinctly  revivabie  than  those 
which  came  first  in  the  concert  or  the  picture  gallery. 
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WO  take  louger  periuds  of  cuutinued  activity,  broken  thoiigli 
they  aro  by  sbort  iieriods  of  rest,  a  like  fact  meets  us.  The 
experience  of  every  tourist  supplies  nn  instance.  Ills  first 
grand  luouiitain-vicwa  be  can  call  to  mind  more  clearly  tban 
the  equally-grand  views  he  had  after  being  among  tbe 
mountains  for  a  month. 

That  feelings  exeitcd  when  the  general  circulation  is  very 
vigorous  are  more  revivablo  than  usual,  is  a  truth  that  may 
be  variously  excniplitied.  Kvidence  is  furuialied  by  bolb 
temporary  and  permanent  exaltations  of  the  circula- 
tion. IiupreMions  of  trivial  thing*  in  which  no 
particular  interest  was  taken,  often  survive  in  memory  when 
impn!8dion3  of  niiu-h  more  important  or  imposing  things 
fade  away;  and,  on  considering  lUc  circumstances,  it  will 
frequently  be  found  that  such  impressinua  were  received 
when  the  encrgii-s  were  high— when  exen-iso,  or  pleasure, 
or  both,  had  greatly  raised  the  action  nf  the  heart.  That  at 
limes  when  strong  emotion  has  excited  the  circulation  to  an 
exceprional  dcjin-e,  the  clu«lpred  sensations  j-ielded  by 
surrounding  objects  are  revivalile  with  great  eleamess,  often 
throiighont  lifcj  is  n  fact  noticed  by  writers  of  fiction  as  a 
trait  of  hiimati  nsturc.  As  with  these  quicker 
variations  of  vascular  activity,  so  with  the  slower  variations. 
The  receptivity  of  impressions  is  high  during  those  portions 
of  life  in  which  the  blood  is  projwlled  in  full  and  rapid 
currents.  Feelings,  peripheral  or  central,  experienced  in 
youth,  are  long  romemliered;  and  while  the  vigour  of 
manhiKx)  continues,  tbe  acnsations  and  emotions  leave 
lasting  traces. 

Kqiully,  or  more,  obnous  is  tbe  converse  tnith,  that  the 
rerirabiHty  of  feelings  excited  during  a  slate  of  feeblenew 
is  comparatively  smidl.  The  effects  of  ilcprossed  circula- 
tion, whether  produceil  by  disorder  or  by  ape,  alike  show 
this.  The  lowered  action  of  tbe  heart  which 

accompanies  (frpsl  nervous  prostration,  has  for  one  of  its 
effects  a  marked  decrease  of  receptivity.    Things  seen  and 
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said  and  heard  arc  forgotten  very  qnicklj — often  in  a  few 
days.  Even  the  lowered  vital  activity  which  we  know  as 
);rpat  fatigiiCj  is  eharacterixed  by  a  diminishtHi  reteiitivoness 
uf  imprcftfioiis.  When  wv  ]>a»>  to  that  flagging 

of  the  circulation  which  accanif^ianies  the  decline  of  Ufc, 
abundant  e\'i»ifncn  meets  us.  (Jradually  as  the  XTgour 
decreases  there  eonics  an  increaRinfi;  failure  of  memory. 
The  experiences  of  a  month  ago,  or  of  last  week,  or  of 
yesterday,  are  not  revivaWe;  and  in  the  closing  stages  of 
decay  things  that  were  looked  Bt  and  sounds  that  were  heard 
but  a  few  minutes  ago,  arc  found  to  have  left  no  traecB. 

There  is  reason  to  think  that,  independently  of  the  general 
circulation,  exaltatinns  and  depreaaions  of  the  cerebral  circu- 
lation, whether  normally  or  abnormally  produced,  also  affect 
Uie  degree  of  rciHvabilily  of  the  feelings  ex[ierienced. 


§101.  All  the  circumutances  imdcr  which  an  excitation 
originally  oecnrrcd  being  supposed  the  name,  the  degree  of 
revivability  of  the  feeling  that  was  produced,  varies  with  the 
physiological  conditions  that  exist  when  the  revival  takes 
place  or  is  attempted.  Other  things  equal,  a  ^ven  past 
feeling  may  be  brought  into  cnnsciousness  viridly,  faintly, 
or  not  at  bII,  according  as  the  nervous  centre  concerned  is  or 
is  not  well  repaired  and  well  B.ipplied  with  blood  at  the 
moment  the  remembrance  is  snggestefl.  The  evidence 
assignable  in  proof  of  this  proposition  is  mostly  entangled 
with  that  assigned  in  proof  of  the  last;  hut  a  sufficiency  of 
it  may  Ik>  disentangled. 

Tn  that  state  of  high  spirits  which  resniia  from  good 
niilnlion  and  rali4e<l  circulation,  it  is  nbt^ervable  that  the 
memories  arc  more  distinct  than  usual.  Ideas  rise  up  in 
abundance  witliont  effort.  Pimilarly,  the  vascular  eitcite- 
ment  cause*!  by  emotion,  providing  it  does  n^t  reach  that 
Extreme  pitch  at  which  it  pmstratoa  the  heart,  causes  a 
rush  of  uiiuftually  vivid  ideas — ideas  <*o  vivid  that  they  aro 
■wiuictimea,  as  under  great  fear,  mistaken  for  realities. 
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How  decreased  revivability  of  feelings  ori^ally  strong, 
gan  along  with  enfeebled  circulauon,  in  exemplified  in 
those  exheiifllpd  b_v  long  ilhic6se8.  HigKIy  nervous  sub' 
jecta,  too,  in  whom  the  action  of  the  heflri  is  greatly  lowered, 
liabitually  complain  of  loss  of  memory  and  inahiliry  to  think 
— symptoms  which  diminish  a  fa»t  t»  the  natural  rate  of 
cirrulation  is  regained.  It  xi^  however,  in  old  age 

that  the  relation  lieiweon  failureof  circulationand  decreased 
revivabiliiy  of  feelings  whieh  wore  efficiently  impresaetl.  is 
moat  familiar.  The  power  to  rt^-all  exi)erienc03  receiveil 
during  adult  and  declining  life,  when  the  vital  energies  were 
flagging,  is  the  first  to  dumppear;  and  prevntly  experiences 
received  during  early  life,  when  the  vital  energie*  were  high, 
cease  to  be  didtiuclly  revivablc. 

-  It  may  be  well  to  add  that  variations  of  local  circulation, 
a?  well  aa  of  genera!  circuUilion,  affect  the  ability  to  revive 
feelings.  The  illusions  of  delirinin  exemplify  the  extreme 
vividlnen  to  which  revived  feelings  may  rise  when  the  cere* 
bral  circulation  is  excessive;  and  the  loss  of  consctousneu 
eansed  by  wrehral  anieniia  exemplifies  the  converse  reeulL 


§  102.  Of  course  quality  aa  well  as  quanlity  of  blood  la 
a  factor,  modifying  alike  the  strength  with  which  an  im- 
preaaion  is  retained  and  the  facility  i^-ith  which  it  can  bo 
recalled.  The  inflnence  of  thia  factor  has  doubtlew  a  share- 
in  producing  somo  of  the  effects  altove  ascribed  to  variations 
of  rin-idation;  for  quality  of  hlooil  generally  rises  and  falls 
along  with  (he  rigonr  of  its  propnlfrion.  Abnormal  di'via- 
tionft,  however,  show  na  that  quality  has  its  wparate  effects. 

When  the  circulation  has  been  arrifir-iaKy  csalt^vl  by 
atimulantd,  there  is  an  easy  and  rapid  current  of  thought*, 
showing  itw?!f  in  what  we  <li*»cril»e  as  unusual  brilliancy. 
And  when  the  exallafion  is  produced  by  certain  dragB,  as 
opinm  and  hnshuih,  the  rcrived  iraprewdnmi  of  things  sotm 
and  heard,  approach  in  vividness  tn  the  original  imprewiona. 

VCc  have  another  class  of  examples  in  insane  people. 
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That  in  tbein  there  has  amcu  aomo  abuonual  quality  of 
blood,  is  now  a  generally-received  opinion;  and  to  this  ab- 
normal quality  is  ascribed  tliat  undue  vividnoie  of  (he 
represeiitatiTc  feelinps  which  causes  a  confusion  of  them 
with  presentfltive  feelings. 

These  extreme  ea*c*)  warrant  m  in  supposing  that  there 
arc  minor  variationB  in  the  revivabilily  of  feelings,  aecom* 
panying  tliow  minor  variations  in  the  quality  of  the  blood 
which  are  caueed  by  (liffcrnnces  in  the  activities  of  the 
viscera  and  ditferences  in  the  supplies  of  food  and  oxygen. 

§  103.  The  correspondence  of  thcBC  several  dpogteriori 
conclusions  with  tbe(i/>ri«>/'tcnnelusionfl  derivable  from  the 
data  of  Psychology,  niUBt  be  noticed. 

The  fact  tliat  feelings  of  any  order  tend  to  exclude  ideas 
of  the  same  order  more  than  they  do  ideas  of  other  orders, 
is  to  be  expecled  if  particular  bundles  of  nerrc-fibrcs 
and  groups  of  nerve-vesicles  are  the  agrnta  of  particular 
orders  of  feelings;  for,  niatdfestly.  when  the  stniclures  con- 
cerned are  undergoing  those  molecular  i;bange8  which  have 
vivid  feelings  fortheircorrelativea, other  molecular  changes, 
which  have  faint  feeling  for  their  corndativcs,  nniat  1» 
greatly  obscure*!.  Moreover,  we  may  see  why  this  excUision 
is  more  stringent  among  the  unrelatimial  orders  of  feelings 
than  among  the  relational  orders  of  feelings;  since,  in  pro- 
portion as  an  order  of  feelings  is  relational,  it  must  have  a 
complex  nervous  centre,  and  in  proiwrtion  as  a  nervous 
centre  becomes  complex,  it  beromcB  easy  for  one  part  of  it 
to  be  occupied  in  one  way  while  another  part  of  if  is  oceupietl 
in  another  way. 

Tiiat  ptrong  environing  actions  generate  feelings  which 
are  more  distinctly  rerivable  than  those  generated  by  weal; 
environing  flctions,  U  also  a  fact  inferable  from  physiological 
premises.  For  as  fllrong  environing  actions  pr<Mlnee  strong 
nervous  discharges  and  great  amounti  of  those  central 
molecular  ehangce  of  which  feelings  are  tlie  correlatives,  it 
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ifi  obvious  that  they  must  produce  in  high  degrees  those 
structural  changes,  whatever  they  may  be,  to  which  the 
revivability  of  the  feelings  is  due. 

Similarly,  it  follows  that  those  exaltations  of  vital  activity 
which  facilitate  such  structural  changes,  and  aid  the  rapid 
nutrition  which  perpetually  prepares  the  parts  for  them, 
must  conduce  to  the  revivability  of  the  feelings  experienced; 
while  depression  of  the  energies  must  do  the  reverse. 


THE    REVrVABn>ITy    OF   UELATlOSa    BKTWT.EN    FEBL!fOa. 

§  104.  Much  that  waa  said  in  the  last  rhapter  in  llhistra- 
tion  of  the  propositions  it  sets  forth,  server  to  illustrate  the 
parallel  propositions  to  he  set  forth  in  thia  chapter,  Mind 
being  comijosej  of  fi>(>lingK  and  rclatioiib  between  feelings, 
and  every  mentul  act  invulvinu;  buth  kinds  of  components,  it 
happens  that,  in  exomplif^'ing  the  revivabJtity  of  feelinpa  as 
modified  by  varioiii  rendition*,  ihore  has  boon  exctupUfied 
alao  the  revivability  of  relatiunu  between  feelinmj. 

Nevertheless,  there  remain  to  be  enunciated  tnith*  which 

in  the  last  ehajitcr  were  bnt  tauitly  implied,  and  other  truths 

that  were  nut  even  rt-muUdy  indieatiHi.     For  thougli  revival 

of  a  feeling  involves  revival  of  the  relations  in  whieh  it  was 

oripnally  rxppriencptl;   and  ihongh  revival  of  a  elnster  of 

feelings,  constituting  an  ordinary  ideji,  involves  revival  of  a 

wfaolo  plexus  of  rcUitions  in  which  the  feelings  stood  to  one 

another;    there  is  not  involved  in  the  recognition  of  these 

facts,  the  further  fact  that  relations  may  be  in  great  muasitre 

parted  from  the  related  feelings  and  revived  by  themselves. 

Sinee  quite  different   jiairs  of  impressions  may  Rtnnd   to 

one  another  in  the  same  relation  of  co-existence:   end  sinee 

a  sequence  may  bold  together  impTCjaions  now  of  this  order 

and  now  of  that;  and  since  differences  the  aame  in  degree 

may  be  presented  here  by  impressions  of  one  fipecies  and 

here  by  impreesioDs  of  another:  it  results  that  relations  o£ 
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C(M!xiatence,  of  Sequence,  and  of  Differenoe,  eome  to  be 
8e]>arabie  from  pRiticular  pairs  of  iDipre«8ion»,  end  acquire 
a  y«fiKPf-uiJeiK:iKieM<.'e.  Tlieir  independence  never  becomes 
eoiiijtb-te;  for  a  ivlaiion  cannot  bo  conceived  without  two 
related  tennH.  But  being  comtaon  lo  terma  of  all  onlerfl, 
they  come  to  be  conceived  apart  irom  terms  of  any  [mrlieular 
ortler — can  liave  their  tenna  eJiangcd  in  consciousness  with- 
out bein^  themselves  changed;  and  thus  gain  a  kind  of 
revivabiHty  so  far  independent  of  any  pnrtionlar  teniw,  as 
to  have  au  illusive  appearance  of  being  independent  of  all 
term*. 

What  we  have  hero  to  dn,  then,  ia  to  consider  the  reviva- 
bility  of  relalinnfl  a»  diBniMMnled  little  or  much  from  related 
feelings.  Though  the  several  forms  of  thought  under  which 
our  feelings  are  presented  and  ro-presentcd  cannot  exist 
without  some  contents,  yet  their  contents  may  be  in  great 
part  extruded;  and  we  have  to  oWrve  how  these  com- 
paratively empty  fomie  comport  themselves  tn  respect  of 
their  revivabititie!^.  as  iufiueuced  by  psychological  and 
physiological  conditions. 


§  lO.I.  Relations  in  general  are  more  rerivable  than  feel- 
ings in  general.  Whether  it  be  a  coiniM)uud  relation  of  Co- 
existence, or  a  compound  relation  of  Sequence,  or  a  com- 
pound relation  of  Difference,  we  fthnll  find  ihat  the  rela- 
tion IS  more  distinctly  re  presentable,  and  more  enduring  in 
memory,  than  are  it8  tenus. 

Naturally,  this  truth  is  the  least  conspicuous  among  the 
mort  relational  feelings,  since  thew  being  highly  revivable, 
there  la  a  comparatively  small  margin  for  difference  between 
their  rcvivability  and  that  of  the  relations  between  them. 
Still  the  difference  may  even  here  be  perceived.  If  wo 
recall  a  room  frequented  in  childhooil,  the  relative  poai- 
tious  of  the  door,  the  windows,  the  fireplace,  oriw  in 
conseiousnefls  instantly:  we  may  or  may  not  think  of 
some  of  the  colours,  but  if  wc  do,  it  is  by  a  8ubsei]ueat 


4 

i 


t 


^ 


I'SVCilOLOGY. 


act.  Siitiilurly  with  the  tact ually -disclosed  Cty- 

existent  impresdond  wliicli  we  remember  as  a  knife-handle. 
The  combiDatiun  uf  these  coiutitutiiig  the  euuceptigu  of  its 
shape,  recurs  more  readily  iu  thought  than  docs  the  par- 
ticular intensity  of  any  one  of  the  pressures,  or  tlian  does 
the  parlii-nlur  feeling  nf  foldiiess. 

With  relutiuns  uf  sequence  us  exhibited  among  the  audi- 
tory feeling  this  contract  is  more  decided.  To  Itcgin  an 
air  in  the  ri^ht  key,  mnst  (tersone  find  very  difficuU:  with- 
out the  help  of  an  instrument,  the  tint  note  is  often  wrong 
by  u  third  or  even  a  iifth.  But  the  duration  of  the  firat 
note  is  more  nearly  remembered.  Though  the  time  at  which 
the  air  is  taken  may  differ  somewhat  from  the  time  as 
ori^nnlly  heard,  it  does  not  differ  t;o  raneh  an  tlio  pitch. 
It  is  further  oli^Tvahle,  as  showing  the  same  ttiing,  that 
■while  the  rhythm  of  a  melody  may  Ix?  repeated  in  thought 
with  great  cxactneaa,  we  cannot  delight  ourselves  by  rivall- 
ing with  the  same  exaetuc6»  the  rich  timbre  of  the  tones  in 
which  we  heard  the  melody  rendere<I. 

When  we  descend  to  the  least  relational  feelings,  the 
greater  rcvivability  of  relations  than  of  their  tcnuR  Ixwomes 
Ter\'  manifest.  W*c  rememlier  for  a  long  time  with  accu- 
racy tlio  apot  in  which  an  acute  pain  wa^^  felt,  though  the 
pain  itself  is  not  representahle  with  anything  like  its  origi- 
nal acuteness;  and  if  the  pain  was  a  throbbing  one,  we  can 
recall  its  intervals  witli  approximate  correctness.  So, 

too,  ifl  it  with  the  central  feelings.  The  succeeiaion  of  ccr^ 
tain  strong  emotiona  passed  through  yesterday,  is  easier  to 
recall  than  the  emotions  themaclvea.  It  is  the  same  with 
the  relation  of  each  emotion  to  its  antecedents.  The  cir- 
cumstances under  which  we  wore  angry  may  be  reprwluced 
iu  conw;iousucs!)  iuetaully;  but  the  anger  itself  camiot  be 
rei>roduced  instantly. 

It  is  worth  conAidcrinp  whether  the  possibility  of  ox- 
tended  and  complex  thinking  docs  not  in  part  depetid  on 
this  greater  rcWvability  of  relations  tlian  of  their  lenna. 
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We  habitually  pass  in  thought  {rom  concept  to  concept, 
briefly  recognizing  thn  ossentialft  of  each- — tho  essential 
reliitifiTUi  of  its  elements  to  one  another  and  to  other  tilings. 
If  the  feelings  Ix-tween  wliioh  all  these  relation*  exust 
arose  in  conwionsneaa  with  aa  nmcii  promptness  and  vivid- 
nesH,  conscioiLsness  would  be  so  encumbered  with  iiiateriala 
that  iuvulved  proeessce  of  reasoning  »'ould  be  greutiv  iui* 
pedod,  if  not  prevented. 

§  106.  As  different  orderH  of  feelings  are  more  or  less 
relational,  so,  too,  in  a  Mnse,  different  orders  of  relations  are 
more  or  less  relational.  For  just  as  some  kinds  of  leeliugH 
are  more  capable  of  entering  into  relations  with  one  another 
than  other  kinds  are,  sv  some  kinds  of  relations  are  more 
capable  of  entering  into  relations  with  one  another  than 
other  kin<U  are.  Understanding  the  e^ciiressinn  in  this 
sense,  we  may  say  that  the  most  relational  of  relations  are 
those  of  CoHJiist^ce.  Co-existences  may  be  trebly  com- 
pounded, and  are,  indeed,  trebly  compounded  in  most  acta 
of  thotiglii:  inii>re«iioii»  are  presentwi  and  rcpresi'tited  in 
thoee  triple  relations  of  |)o«ition  involved  in  the  conception 
of  place.  Sequences  arc  much  leas  relationol;  for  they  can 
enter  into  relation  with  one  another  not  in  three  directions 
at  once,  but  only  in  one  direction.  Successive  intervals  of 
time  stand  relale<l  to  one  another  an  grenter,  or  le**,  or 
eqiml;  and  in  the  beats  and  bars  of  music,  lhc«e  relations  of 
equality  and  difference  in  portions  of  time  arc  themselves 
cnm[K»unded  into  other  rehithjiis — relations,  however,  which 
are  easentially  seriaL  The  least  relational  of  relations  are 
the  primary  ones — those  of  Difference;  for  though  theae 
enter  into  relations  with  one  another  whenever  we  contem- 
plate two  differences  as  equal,  or  more  or  less  imetiual,  in  de- 
gree, yet  (unleaa  it  he  in  the  higher  divisions  of  Mathematics) 
they  do  not  enter  into  relations  more  coui[KHttid  than  thoKc. 

This  descripri<m  of  the  several  elassoa  of  relations  as 
more  or  less  relational,  is  introductory  to  the  fact  here  to 
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be  set  down,  that  just  as  the  moet  relstional  of  feelingfl 
are  the  most  revivable,  so,  too,  are  the  moat  reUtioual  of 
reUtiona  the  most  revivable.  Uehitions  of  Co-exiatenoe, 
whether  we  take  any  jjartieular  plcxiis  of  them  consti- 
tuting the  perception  of  a  form,  or  whether  we  take  the 
aggregate  uf  thttm  constituting  the  cousciuusness  uf  Si>aee, 
have  a  revivability  far  exceeding  that  of  all  other  relations,  ^i 
We  think  of  distanced,  uf  directions,  of  sizctt,  of  Ahapra,  o^^M 
arrangemenra  among  objects,  witli  little  or  no  eflon  and  " 
with  great  clearness;  and  these  variously-componnded 
relations  we  conceive  aa  frameworks  which  we  can  imagino 
to  be  occupied  by  other  objects,  or  to  be  unoccupied. 
The  rcvivability  of  relatione  of  Oo-existeuce  I^  indeed,  aa 
extreme  that  they  cannot  be  wholly  suppresBed — an  aaaem- 
Mage  of  them  greater  or  \em  in  extent,  partly  occupied 
and  partly  nnoccupied,  forms  au  inextinguishable  element 
of  consciousnoae. 

Relations  of  S(M]Uoncc,  less  relational  than  those  of  Co- 
existence,  are  less  revivable.  Tliough  it  is  true  that,  88 
organized  into  the  abstract  conception  of  Time,  relations  of 
Sequence  can  no  more  be  wholly  excluded  from  eonflcioiM* 
ness  tbaii  tboee  of  Co-existence,  yet,  as  thus  aljatracted,  they 
do  not  form  so  dominant  an  element  of  conaciousues*:  the 
integrated  aggregate  of  if[>aee-relations  babttually  present  in. 
ihougbl,  ia  much  larger  and  much  clearer  than  the  integ< 
rated  apfrri'gnle  of  timo-ndatioiiu.  It  is  olwervable,  too, 
that  particnlar  space- relations  are  more  clearly  and  correctly 
represcnlable  than  jiarticular  time-relations.  We  can  mark 
out  with  greater  accuracy  the  length  of  an  inch  or  of  a  foot, 
tlian  we  can  assign  the  length  of  an  interval  as  being  one 
minute  or  as  Ixfing  ton  niinulcn. 

Simple  relations  of  Ihtference  (thoee  betwc<m  feelings); 
are  neither  so  readily  nor  so  accurately  rc\ivahle  as  relatione 
of  Difference  lietween  co-existences  or  lictwccn  sequences, 
nor  as  the  relations  of  Co-existence  and  Sequence  thein- 
selvea.    We  can  better  remember  the  proportion  between 
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two  lengths  which  wc  obwrved  simvltaneonflly,  and  can 
more  tnily  reppoduco  in  thought  the  ratio  Iwtween  the 
rhythms  of  movements  in  a  machine,  than  we  can  recall  tho 
dojpT©  of  contrast  between  two  lights  we  saw  or  two  weight* 
we  lifted;  and  where  the  differences  are  between  tlie  unre- 
lational  feelings,  as  tastes,  and  smells,  and  visceral  sensa- 
tions, we  can  recall  them  but  vaguely. 

§  107.  As  presented  feelings  hinder  the  representation  of 
other  feelings,  1*0  -lo  presented  relations  hinder  the  repr<'i)ei»t- 
ation  of  other  relations;  but  they  do  ibis  in  a  smaller  de- 
gree. It  is  with  relations,  too,  as  with  feeling  that  the 
antagoniwii  of  the  presented  to  the  represented  is  more  mani- 
fest Iffitwcen  those  of  the  fame  orrler  than  lietwoen  tlioso  of 
different  orders.  Omitting  superfluous  ilhistrations,  we  will 
note  a  few  distinctive  traits  only. 

Among  tho  most  relational  relations,  as  among  the  most 
relational  feelings,  the  present  imi>eiJeH  remembrance  of  the 
[>ast  in  the  smallest  degree;  and  among  these,  too,  we  find 
present/^  relations  intrrfering  in  the  9malle«t  dc^frce  with 
the  representation  of  relations  of  the  same  order.  Visual 
relations,  no  matter  hoM'  vividly  impreased,  never  absolutely 
exclude  fnnu  consciousness  other  visual  relations  of  whicb 
we  choose  tu  think.  We  saw  that  a  very  intenw}  visual  feel- 
ing temporarily  prevent*  lie  from  calling  to  mind  another 
^nsual  feeling:  hut  thougli  it  is  impossible  to  gaze  at  the  sun 
and  think  of  green,  it  is  finite  possible  to  gaze  at  the  sun 
and  think  of  a  square.  Similarly,  a  trial  will  show  that  if 
while  ".■onteniplating  any  scene  we  think  of  some  other  scene, 
we  rK-uII  the  ili^tribulion  of  its  parts  more  readily  than  we 
recall  its  colours. 

Kelntions  of  Sequence,  much  lew  relational  as  they  are» 
allow  us  a  greater  interference  of  the  present  with  remem- 
brance of  the  past  Though  while  looking  at  one  shape 
we  can  easily  think  of  another  quite  unlike  it,  we  cannot, 
without  diffitiulty^  if  at  all,  call  to  mind  a  rhythmical  00m- 
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bination  of  intervals  wholly  different  from  another  to  which 
we  are  listening — cannot  bring  into  consciousness  the  move- 
ment of  a  niclodv  in  ]-time  while  lixteniug  to  a  melody  in 
common  time.  Mlieu  the  rhythm  we  lionr  ia  very  bimple, 
BB  the  splash  of  cars  while  rowing,  it  is,  indeed,  poeeible  to 
think  of  some  eom])lex  rhythm  disapreeing  with  it  entirely; 
but  only  the  diftciplined  mn.sicifln  c«n  Attend  at  once  to  ideal 
and  real  rhythm*  that  are  both  complex  and  quite  unlike  one 
another. 

It  is  obvioiw  that  presented  relations  of  Difference  be- 
tween simple  feelingfi,  stand  very  mneh  more  In  the  way  of 
represented  relations  of  Difference  between  simple  feelings 
— especially  wliere  the  differences  are  between  feelings  of 
the  same  order. 

§  108,  A  kindred  truth  to  be  here  noticed  (the  counter- 
part to  which  i^huuld  have  been  noticed  when  dealing  with 
the  revivability  of  feelings)  is  that  the  representation  of 
any  relnti<^ns  ia  hindered  by  ibe  presence  in  cnnsciousness 
of  other  repro&entt-d  relations;  and  that  the  hindrance,  while 
either  great  or  inetiii>crable  if  the  two  i»et8  vf  relatione 
are  of  tbe  same  order,  ia  comparatively  small  If  they  are  of 
different  ordcre. 

The  most  relational  of  relations  may  be  superjMsed  ia 
thought,  one  set  upon  another:  we  can  imagine  the  out- 
line* of  a  face,  atul  then,  without  losing  consciousncaa  of 
it,  may  imagine  a  geometrical  figure  described  over  the 
same  visual  area.  We  cannot,  however,  deal  similarly  mth 
tuilike  B(il&  of  Hwiuencee.  The  rhythm  of  some  tune  which 
has  taken  possesgion  of  us,  an<l  of  which  we  vainly  tr>-  to 
rid  oureelvea  by  thinking  of  other  things,  may  be  effectually 
CX]>ctletl  by  rchearHing  in  thought  another  tune. 

But  when  the  relations  are  of  different  orders,  their  re- 
presentations have  but  little  power  of  mutual  exclusion. 
We  aee  tlu5  in  the  case  juat  referred  to;  for  the  tuue  that 
:en  us  keeps  running  on  through  coDaciousueffi  while 
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■we  sre  thinking  of  place*,  or  actioiu,  or  matters  of  buuncas. 
IlentT,  too,  resulte  the  £r«4iu«Dt  failure  of  the  receipt  for 
olitainiiig  sloop  when  excited — that  of  counting;  for  after 
a  short  tiitit-  the  counting  be(H)n)et4  ahiioet  autoiuatic,  and 
is  carried  on  while  cousciuusnesH  is  still  chiefly'  occupitnl  by 
the  exciting  ihought«. 


§  109.  From  the  mental  conditions  that  affect  the  re- 
vivabilily  of  relations,  we  pass  now  to  the  physical  condi- 
tions that  nffoet  their  revivability.  As  might  be  expected, 
thosio  whieh  hold  with  feelings  hold  also  with  the  relations 
lielwcen  feeJinga.  It  is  needless  to  trace  out  ihcir  influ- 
ences aa  fully  as  before.  A  single  illustration  of  each  m^II 
nifticG. 

Proof  that  relations  establii«he<l  in  consciousness  at  a 
time  when  the  nen'oiis  centres  are  worn  by  long-coulinued 
action,  have  a  comparatively  siuull  revivability,  U  furnished 
by  the  familiar  experience  that  knowledge  acquirod  by 
*'  cramming  "  is  soon  lost.  That  relations  im- 

pr<S9cd  when  the  circulation  is  vigorous  arc  more  re- 
virablc  than  those  imprcsaed  when  the  circulation  is 
feeble,  we  see  iu  the  decaying  receptivity  of  age.  Dur- 
ing youth  and  early  manhood,  it  is  easy  to  recall  the 
TariouB  events  on  each  of  the  sncceBsive  days  recently 
passed,  and  there  is  never  any  doubt  what  is  the  day 
of  the  month;  but  as  life  advances  and  the  heart*a 
action  flags,  these  relations  of  recent  times  and  actions 
quickly  fade.  Similarly,  relations  impnjssed  when 

the  circulation  was  strong  and  that  were  once  easily  recall- 
able, become  difficult  to  recall  when  the  circulation  has  been 
rendered  abnormally  feeble.  Thus,  it  is  a  common  symptom 
with  ner\'oua  subjects  to  make  mistakes  in  spelling  quite 
simple  words;  and  in  !)tatc.4  of  extreme  prostration  such 
persons,  na  well  as  those  greatly  reduced  by  illness,  forget 
whore  they  are,  and  even  who  they  are. 

Quality,  aa  well  as  quantity,  of  blood  has  au  influence. 
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A  fact  before  referred  to  as  illustrating  the  relata^^ 
of  relatiuna,  iiiiiy  here  be  again  nauiod  as,  ilhislraling 
the  variations  of  their  revivabilitv  thus  canst-d — the  fact, 
nemclv,  tliat  opium  pnxlurcA  intensitiod  and  exaggerated 
representationg  of  spaces  and  times. 

1 110.  On  comparing  thww  subjective  truths  with  the  ob- 
jective tniths  presented  bv  the  nervoua  s^vstem,  we  may  trace, 
00  in  other  cases,  a  general  eongruity. 

That  relations  of  any  order,  presented  or  represented, 
greatly  hinder,  or  wholly  prevent,  the  representation  of  reU- 
tiona  of  the  ^me  order,  Imt  hinder  much  less,  or  scarcely  at 
all,  the  representation  of  relations  of  other  orders,  might  be 
inferred  from  the  liata  with  which  we  8et  out.  If,  through 
a  plexus  of  nerve- fibres,  there  U  propagated  the  particular 
Het  of  ner^'oiiB  discharges  which  answer  pb^'sically  to  what 
is  pBVchically  a  certain  set  of  perceived  or  conceived  rela- 
tions, an  obstacle  is  thereby  put  ^o  the  simultji neons  propa- 
gatitin  through  them  of  a  different  set  of  nen'ous  discharges 
answering  to  a  different  set  of  conceived  relations.  Hut  a 
wparatc  plexus  of  nerve-hbree,  the  dischargee  through 
which  answer  to  relations  uf  unother  onler,  may  \n>  simul- 
taneously escited  without  producing  the  sume  confusion, 
and  may  yield  to  conflcionKne:^)  iiA  partially-indcprndent 
train  of  ideas — pnrtially-iinlependent  we  must  say,  because 
the  actions  of  tlic  two  {dexuses  having  to  be  co-ordijiatc«l  at 
aouc  coniroou  centre  (for  utherwiM;  tlie  corresponding  ideas 
would  not  belong  to  one  consciousness)  there  must  always 
result  gotue  interference. 

That  the  revLvabilily  of  relations  varies  with  the  state  of 
repair  of  the  nervous  centres  and  the  supply  of  blood  to 
them,  ist  ahio  a  fact  liarmonizing  with  physiological  infer- 
ence. For  be  it  high  repair,  or  much  b)oo<l,  or  Bjieeial  qiwl- 
ily  of  blood,  it  is  clear  that  whatever  conduces  to  a  powerful 
nervous  diwharge  (hnuigh  any  plexus  of  nerve  fibres,  the 
physical  changes  in  which  answer  to  the  psychical  change 
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known  as  certain  relations,  must  cause  a  corresponding 
vividness  of  the  relations — must  alike  give  great  clearness 
to  the  consciousness  of  the  more  familiar  relations  of  the 
cluster,  and  bring  into  consciousness  those  remoter  and  less 
frequently-repeated  relations  of  the  cluster  which,  with 
feebler  nervous  discharges,  would  not  come  into  conscious- 
ness at  all. 


CHAPTER  VIL 


Tint  AmooiJLBn.rrT  or  fseukos. 


111.  In  preceding  chapters,  a  gwKl  deal  liaa  been  said 


mil 


^  liciition  about  the  plipnomeiia  usually  treated  under 
the  head  of  Association.  VVHjen  tracing  out  tlie  cornpoei-^^j 
tion  of  Mind,  wo  mw  that  feelings  cohere  in  unlike  d^^ea  ^M 
in  different  tracts  af  wmsciousnftwi;  and  what  were  there  ' 
doBcribed  as  cohesiona  may  be  othenrisc  deserilied  as  rhso-  ^j 
ciations.  More  recently,  loo,  in  the  chapter  on  tho  Reviva-^^ 
bility  of  Feelings,  much  was  tacitly  a»«erted  rospecting  the  ^^ 
Aaaociability  of  Feelings;  aiace,  other  things  equal,  reviva-j 
bilitjr  varies  as  asMieiabiHty. 

The  truths  thus  ol>ser\'ed  from  points  of  view  already  I 
passes!,  we  must  nfvertheless  here  briefly  glance  at  afrealij 
from  n  more  advanced  point  of  view,  before  we  go  on 
consider  certain  further  truths  covered  liy  the  title  of  thi 
chapter. 

§112.  We  divided  feelings  into  the  central,  cororaonly] 
called  emotions,  and  the  peripheral,  commonly  called  sensa- 
tions;   which    last    we    re-divided    into    those    internally 
initiated,  vhich  we  may  conveniently  call  en  to-peripheral, 
and  those  externally  initiated,  or  epi-peripherdl.     Of  these' 
three  great  groups  of  feelings  the  first  are  extremely  unrc- 
lational;  the  second  are  somewhat  more  relational ;  and  the] 
third  arc  retatioaal  in  a  comparatively  high  degree.     Be-j 
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ginning  with  the  contnil  or  lea«t  relational  feelings,  which 
hH\'e  no  liiiiitHtionit  in  space  ami  are  but  vaguely  bounded 
in  time,  we  found  that,  passtng  through  llie  enlo-peri- 
plicrul  to  the  epi- peripheral,  we  eome  to  feelingH  more  and 
more  definitely  limited  by  one  another  in  spfire,  or  time,  or 
both:  the  sharpest  limitationg  being  among  the  feelings 
that  are  epi-peripliera)  in  the  highest  degree.  And  along 
vritli  this  increasing  definiteness  uf  nnitnal  limitation  we  saw 
that  tbere  ^oen  un  increasing  teodeney  to  mutual  cohesion. 

ThiB,  tlien,  represents  the  order  of  aaflm'iabilily  of  the 
feelings.  The  relatiomil  are  the  mutnally-liniiied,  which  are 
the  mil tually -coherent,  which  are  the  asaoeinble.  Feelings 
of  the  central  or  of  the  en lo- peripheral  kinda  which  have 
been  expt-rienoed  together  or  in  smvession,  either  do  not 
recall  one  another  into  consciousness  at  all  or  do  it  but 
feebly  after  many  repetitjoiw;  while  fwlings  of  (he  epi-iieri- 
pherul  kind  which  (x-cur  together  or  in  suceesaion  but  a  few 
times,  become  linked  in  such  a  way  that  the  i*ivid  or  the 
faint  form  of  one  aronaea  the  faint  forma  of  the  rest.*  In- 
deed among  tlie  auditory  and  visual  feelings,  single  presenta- 
tions in  serial  or  flimultaneotm  groups  eavae  such  eonnexionSf 
that  one  member  of  a  pr*inp  In-ing  afterwards  presented  or 
rejireHentetb  representations  of  the  other  members  follow 
it,  often  with  few  or  no  omifsions. 

Manifestly,  awoeiabiHty  and  renvahility  go  together; 
since,  on  the  one  hand,  we  know  feelings  to  be  associable  only 
by  the  proved  ability  of  one  to  revive  another,  ainl  since,  on 
the  other  hand,  the  revival  of  any  feeling  is  eflfeeted  only 
through  the  intermediation  of  some  feeling  or  feelings 


*  Thnnf-h  a  rirlct  or  biint  nnucMmt  (ealinf  onuUf  hrinpt  Intn  mn* 
edniiMiMSM  ilftcnnMHincDt  nniyit  fitiiit  r«dtag.j«t  it  kinoL  tmcMcnm* 
inoiilf  M]|ipo*eJ,  ihkl  tliit  conttei^uoiit  ia  never  a  rivid  fei<1in|{.  Me«a  ilo, 
In  *ninc  rasM,  iirottM  Minwuitins.  Several  jnxtanncM  tiociir  in  mr  own 
cxperieooe.  t  oumot  think  of  wdng  a  sUte  rnbbM  vitb  n  diy  ^ponin 
without  ihcrr  nmning  throagb  me  the  Mine  oold  thrill  that  aauAlly  aoe* 
ing  it  produces. 
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with  wliifli  it  is  assoulaUid.  Hence  the  conditions 
favour  rerivabiJity  are  those  which  favour  naMK-iability. 
The»e,  both  psychologiertl  and  [diysiological,  having  been 
enuuentted  iu  the  last  chapter,  may  be  passed  over. 
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§  113.  Thprp  mniaiue  to  Ix?  hom  considmfd  the  ultimate 
law  to  which  the  assoL-iulion  of  fESjlings  confomia.  i^aving,^j 
out  all  the  variable  concomitants  of  any  simple  aiUKKi&ttonj^| 
there  arc  two  oonstant  elomonts  direr-tly  pwBpnted  by  it — ^' 
the  feelings  and  t  he  relations  between  them ;  and  t^vo  con-^j 
stant  elementa  indirectly  implied  by  it — previously-experi^H 
enced  aimllar  ftwlingH  and  ])n?vioiis!y-exiH.Tienced  similar^^ 
relations.  HenL-e,  respecting  the  structure  of  the  entire 
cluster,  there  arises  the  question— Whirh  aw  the  primary 
or  original  connexions  and  wliich  are  the  seeoudary  or  deriva- 
tive connexions?   For,  to  use  a  symbolic  illustration,  it  maj 

a  b 
happen  that  in  &e  coherent  cluster  i  i  the  elementa  a, 

C-o 
apparpntly  held  tnpMher  by  snme  liond.  am  not  themselves' 
connected  nl  all,  hut  are  kept  in  jiixtisiHisition  by  the  links 
which  hold  them  respectively  to  the  coupled  elements 
Let  us  slate  the  nuitter  more  sjwcifically. 

The  cousciousuess  of  t\vo  feelings  presented  tog(4her» 
one  just  after  the  other,  implies,  first,  the  oonscioumesa 
each  feeling  as  such  or  snch — implies  rec<ignition  of  it 
like,  in  some  or  all  of  its  eliaraclers,  to  a  feeling  previously 
experienced.    Even  where  one  of  the  two  feelings  (say  th< 
taste  of  a  new  wine  or  of  a  new  dnigl  is  nnexpericnced,  it 
is  still  aj^imilated  to  some  genus  of  feelings — \%  known  fts_^ 
sweet,  or  hitler,  or  t«mr.     The  consciousness  further  in-^| 
clndcs  two  relations  iR-tween  the  feelings — their  relation  of  ^' 
difference,  and  rJieir  relation  of  coH?xistence  or  of  sequence; 
and  the  knowing  each  of  these  relations  as  such  or  such 
Implies  past  like  relations  to  which  it  w»  assimilated.    Xow 
the  question  to  be  asked  is,  whether  the  association  estab- 
lished between  the  two  feelings  results  imme^liately  from 
fhc  cohesion  of  the  one  to  the  other,  or  results  mediately 
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from  the  cohceion  of  eaob  feeling  uud  each  relation  be- 
tween them,  to  their  respective  similars  in  oxpericnco. 
Tiie  ujiUfll  itupiMwilinn  i.-^  that  the  poheitioii  iti  iininrdialo; 
but  we  shall  find  g<HHl  rnason  for  concluding  ib»t  it  is 
mediate.  The  inquirp  u  dirigible  into  two  inquiries — how 
the  feelingst,  jiast  and  prt.i«?nt,  comiMirt  thfiujjelvcw  towarda 
one  another,  and  how  their  relations,  past  and  present, 
comport  theinaclves  towards  one  another.  These  must  bo 
dealt  with  apart,  ihongli  some  ineonvenicnec  attendn  tho 
separation  of  them;  for  neither  can  be  fully  answered  with- 
out both  Ix'inR  answered.  Such  large  gaps  as  the  instruetod 
reader  perceive*  in  this  chapter  on  the  Associability  of  Feel- 
iug;8,  he  will  find  filled  up  in  the  next  chapter  on  the  Awoci- 
abibty  of  the  Itelatiuiiu  Unween  Feelings. 

This  ]ireiuised,  let  us  eonsidcr  in  what  vrav  feelingH,  real 
and  ideal,  behave  when  separated,  so  far  as  may  bo,  from 
particular  rt-laiions. 

§  114.  Meml>ers  of  the  three  great  gn.>ui>s  of  feelings 
severally  assoriute  themselves  primarily  with  momhora  of 
their  own  gnmp.  Of  the  central  feelings,  or  emotions,  this 
pniptwition  is  less  manifestly  true  than  of  the  rest,  for  tho 
sufficient  reason  that  they  are  the  Icjust  relational  of  feel- 
ings: cohering  but  little  with  feelings  of  any  kinds,  the 
diffepenees  in  their  mlifsive  tendencies  are  the  least  de- 
cided. Still,  it  is  oUervnWe  that  a  central  feeling  when 
it  arises,  is  known  m  iK-Umging  to  the  cla^  we  call  emo- 
tions, and  not  to  the  cJaHs  we  call  aensntions.  Peripheral 
feelings  being  all  localized,  vapiely  if  not  definitely,  these 
central  feelings,  not  liring  localized,  are  in  this  respect 
anlithctical  to  them;  and  each,  in  the  act  of  recognition, 
aggregates  with  the  claiw  of  nnlocalixable  feelings,  instead 
of  with  tho  class  of  Iwalizable  feelings.  It  is  true  that  in 
consequence  of  the  disturbances  of  eralain  riscera  which 
powerful  emotions  produce,  the  ento- peripheral  feelings 
tbence  re8uUingjare,incommon  apeechjpflrlially  confounded 
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with  the  central  feelings;  but  though  the  sensation  due  to 
diAhirWd  action  of  (lie  heart  is  often  melaphoricall^'  ideii- 
lified  wiili  the  emolicni  cHUsinj?  tlm  diHturhance,  yet  every 
one  rcalij-  diBtinguisliea  between  the  consequence  and  the 
cause,  and  classes  the  cause  apart.  When  we 

paw  (0  the  ento-pcripheral  feelings  it  is  at  onoe  obvious 
that  each,  in  the  instaut  of  presentation,  \&  known  as 
initiated  within  the  body.  Be  it  one  of  the  least  localixabU 
of  theiw  feelings,  siivh  as  hunger,  or  )je  it  a  more  locatizable 
one,  such  as  a  pain  in  the  bowcK  or  he  it  one  louuUzablo 
with  comparative  detiniteneas,  as  an  ache  in  the  finger,  it  is^ 
as  having  a  plaee  nmre  or  lesit  bounded  within  the  bodily 
framework,  at  once  separated  in  couscionsness  from  the 
central  feelings  on  the  one  hand  and  from  the  epi-peripheral 
feelings  on  the  other.  The  only  case^  where  this  aiisocia- 
tioD  is  indefinite,  are  cases  where  the  feeling  is  initiated 
near  the  <liviijiuu  between  the  two  kinds  of  peripheral  feel- 
ings; as  when  an  itching  just  below  the  surface  is  con- 
founded with  a  tickling  upon  the  surface,  or  as  where  the 
sensation  of  hout  due  U>  sub-cutaneous  congestion  is  iindis- 
tinguished  from  the  sensation  of  heat  due  to  adjacent  hot 
matter.  The  epi-[>erjphcral  feelings  show  lui  this 

instant  integration  of  each  with  its  class,  oven  mora  con- 
apicuiiualy.  The  sensation  protluced  by  a  blow,  by  some- 
thing gTHSpeil,  by  an  odour,  by  n  flash,  or  by  a  sonorous 
vibration,  cannot  arise  in  consciousness  without  being 
grouped  with  the  general  assemblage  of  sensations  initiated 
at  the  surface  and  ascribed  to  objective  actions.  The  asso- 
ciation is  not  a  mailer  iuto  which  thought  or  will  enters: 
it  is  instantaneous  and  absolute. 

A  further  fact  of  kindred  meaning  may  now  be  noted. 
Kach  feeling  as  it  arises  associates  itself  instantly  not  with 
its  class  only,  but  alpo  with  its  snb-clasB.  The  central 
feelings  are  but  indefinitely  di^Hsible  into  sub^^laases;  and 
hence  among  them  there  is  but  tittle  manifestatiou  of  this 
b.    AVo  may  pass  over  them.  The  ento-peza* 
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pheral  feelings  Uliutratv  this  sub-claeslficAtiou  aiid  cobeaiou 
quite  clearly.  On  tlirtiHling  iteeii  intu  consciouiiiicse,  oue 
of  tliese,  wliile  knuwii  as  onginHling  within  the  boJv,  is  at 
the  same  time  kno%\'i]  us  a  craving;,  or.as  a  pain,  or  an  a  mua- 
enlar  Htmin:  it  falls  into  its  sccomkiy  group  while  falling 
into  its  primary  gronp.  Similarly  with  llie  epi- 

peripheral  feelings.  A  colour  tlie  moment  it  is  pert-eived, 
not  only  irre«i»tibly  aggregates  with  the  class  of  feelings 
that  originate  on  the  outer  surface  and  imply  ontor  Blimuli, 
but  also  unlh  the  8nli-elai«  of  visual  tionsHtions,  and  euniioc 
be  fori-ed  into  any  other  Bubrlass.  While  lieing  recog- 
nized, a  sound  falls  simultuneonaly  into  the  general  «iB<*m- 
blage  of  feelings  derived  from  the  senses  which  hold 
converse  with  the  external  world,  and  abo  into  the  more 
special  assemblage  of  feelings  distinguished  as  auditory; 
and  no  effort  will  separate  it  from  this  sjiet'ial  assemblage. 
And  to  say  that  a  smt-ll  caimot  be  thought  of  as  a  colour 
or  a  sound,  is  to  say  that  it  aivtociates  itself  indisAoluhly 
with  pre^'ion.tly-oxiierieni'ed  smells. 

A  sub-sub-cliissitication  of  like  nature  is  no  less  in- 
stantaneous. This  is  traceable  to  a  considerable  extent 
among  the  ft.'eling^  excitinl  within  the  body:  hunger  is  at 
once  known  as  hunger  and  not  as  thirst;  an  aoute  paiu 
coberos  in  thought  with  acute  pains,  and  not  with  what  we 
distinguish  as  aches.  But  it  is  among  the  feedings  yiehled 
by  the  spet-ial-sensc  organs  that  the  8ul>-aul>-classing  is 
most  conspicuous.  When  we  look  at  the  sky,  we  think  of 
its  colour  as  a  feeling  of  external  origin,  as  belonging  to 
the  sub^livision  of  externally -original  ed  fcuHngs  callixl 
visual,  and  also  as  belonging  to  the  group  of  these  called 
blues:  it  does  not  suggest  reds  or  yellows,  and  refuses  to 
unite  witli  them  in  consciousness.  A  mouse's  squeak  as- 
similates itself  in  thought  with  sounds  of  high  pitch,  and 
not  with  sounds  like  the  l»ello%viug  of  a  bull.  The  taste  of 
honey  aggregates  M'ith  sweci  tastes  in  general,  of  which  it  is 
one — not  with  such  tastes  as  tlioee  of  tjuiuiuc,  or  of  castor  oil. 


There  ia  a  still  greater  8|iet'iaLity  of  tlifoie  HH^wiations; 
U  where  bright  colours  of  each  kind  connect  themsch'es 
in  thought  with  bright  colouni  of  thu  same  kind  and  not 
with  dull  oat^,  or  m  where  loud  soiuidii  of  any  pit<:h  sug- 
gest otlier  loud  sounds  of  that  pitch  and  not  faint  ones. 
But  without  furthtT  instances  the  reader  \rill  see  thai  the 
law  holds  down  to  the  minuteet  sub-divisions  of  kind  and 
quality. 

§  115.  What  is  the  most  general  statement  of  these 
facta?  It  is  that  be  there  or  Ih:  llicre  nut  any  other  kind 
of  association,  the  pnmarr  and  essential  nsewoiatifpn  is  be- 
t^vecn  each  fcrcling  and  the  class,  order,  genus,  species,  and 
variety,  of  preceding  feelings  like  itself. 

This  association  is  automatic — is  not  an  act  of  thought 
that  may  or  may  not  take  place,  but  constitutes  the  very 
rocognition  of  each  feeling.  A  feeling  cannot  form  an 
element  of  Mind  at  all,  save  on  condition  of  being  a^BOciated 
with  predecessors  more  or  less  the  same  in  nature.  In  the 
process  of  this  automatic  association  each  feeling  colierca 
instantly  with  the  great  gronp  to  which  it  belongs;  in- 
stantly, too,  with  its  «ub-group  \rithin  this;  and,  among  the 
relational  feelings,  go^-s  pracli<>ally  at  the  same  time  into 
its  sub-aub-grotipL  The  automatic  character  of  the  process 
is  quaUfied  only  when  we  come  to  the  smallest  groups, 
its  aaaoiMation  with  one  or  other  of  which  may  occupy  an 
appreciable  interval.  Thus,  the  sensation  of  red  passes  in  a 
moment  to  its  class  as  ept-pcriphenil,  in  the  Asme  moment 
to  its  order  as  risnal,  and  with  equal  rapidity  to  the 
genus  of  colours  dislinguiahed  as  reds;  but  it  falls  into 
the  species  known  as  scarlet  or  that  known  as  crimscm  lees 
promptly,  and  it  is  a  matter  of  dclibemtion  and  uncertainty 
whether  we  think  of  it  as  like  the  scarlet  of  a  soldier's  mat 
or  like  that  nf  a  poppy — like  the  crimson  of  a  peony  or  like 
that  of  a  carnation. 
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pcrienced  feelings  of  the  same  class,  order,  genus,  spoac 
and,  so  far  as  may  be,  the  same  variety,  is  the  sole  pt 
of  association  of  feelings.     All  other  phenonipua  of  as 
tion  of  feelings  are  conM^iiueat  ou  the  union  of  this  pi 
witli  a  parallel  and  siiuultativoim  process  to  be  deacribed  in 
the  next  chapter. 


S  116.  Refore  passing  to  tliis  next  chapter,  let  us  hriefly 
note  the  congniity  l>et%veen  these  facts  disclo&e*!  by  intro- 
speetiun  and  the  faots  difirlosetl  by  outward  observation, 
•which  were  sot  down  among  our  data. 

The  aAK<M- lability  of  feelings  witli   those  of  their  own 
kind,  group  within  group,  corresponds  to  the  general  ar- 
rangement of  nervouji  atructurea  into  great  ditnsions  and  sub- 
dirinons.    The  central  feelings  anite  within  the  great  cere 
bral  masses;  and  the  subjective  connexion  slioMrti  in  the' 
instant  aii»ociatiou  of  each  with  ili  class,  ausweri  to  the 
objective  connexion  between  one  set  of  nervous  actions 
occurring  in  these  grcnt  mfts-seji  and  other  sets  of  nen-niia 
actions  that  have  occurred  in  tlie  same  masses.     The  peri- 
pheral fcelings,again,initiated  by  disturbances  upon  or  with- 
in the  body,  have  tbr-ir  seat  in  the  subjacent  nervoua  mass  (< 
masses,  Imi  probably  \hvm^iuUa  ohiongata  19  the  sole  scnsa.-^ 
tional  centre);  and  the  classing  of  one  of  these  feelings  with 
sensations  in  general,  instead  of  with  emotions,  answers  to 
the  connexion  between  one  nervous  change  iu  this  subjacent 
mass  and  other  nervous  changes  in  It.  Simi- 

larly with  the  leading  sub-claiiHcs.  The  particular  \y&x\& 
that  dcvelnped  ond  of  the  spinal  cord  in  which  ijcripheral' 
fetOing^t  of  utdikc  kinds  are  l<K>alized,  remain  at  present  un- 
determined. But  if  wo  remember  that  great  snlHclasfics  of 
the  peripheral  feelings,  as  the  visiml,  have  great  bundles  of 
nen'e-tibres  which  carry  the  disturliancos  arousing  them 
from  surface  to  centre,  and  that  other  such  great  snb- 
claasee,  as  the  auditory,  have  other  such  bundles,  we  may 
be  sure  that  each  sub-ulase  of  peripheral  feelings  ban  iU 
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own  BO b-di vision  of  central  vpsicular  stmcture.     And  if  aoj 
the  instant  automatir  aggregation  of  eacb  |>oriphcral  feeling' 
with  thofln  of  it«  own  onler,  anttwors  psyiilucally  to  the  local- 
ization of  tlie  iiervouB  excitement  cviiuting  it,  within  that  huI>- 
divisiun  of  vesicular  Rtruetiiro  whieh  is  the  seat  of  other  feel- 
inps  of  ita  nwler.    Tliat  the  like  holda  of  still  smaller  grouns ' 
of  fwlings  and  clnHters  of  vesii'Ies,  is  an  obvious  inference.  ^ 
What  is  the  implication?    Tf  the  asMtciation  of  each  feel-^| 
jtig  with  its  general  class,  answer*  to  the  localization  of  the^^ 
corresjioncliiig  nervous  action  within  thi?  great  nervous  masa 
in  which  all  feelings  of  that  class  arise— if  the  aAsooiation  ol 
this  feeling  witli  its  ftiilM-Uas,  answers  To  the  localization  of 
the  nervoiiH  aciinn  within  that  part  of  this  great  nervoua, 
mass  in  which  feelings  of  this  sxib-claas  saisc,  and  so  on 
the  end  with  the  3mallc«t  groufw  of  feelings  and  smallest^ 
clusters  of  nerve- vesicles;  then,  to  what  answers  the  aa»o-j 
ciation  of  eaek  feeling  with  predecessors  ideuticul  in  kindlj 
It  answers  to  the  re-cxcitation  of  the  purticnlar  vesicle  or 
veaiclea  wliich,  when  Iteforc  excite<l,  yiohle<l  the  like  feeling , 
before  experienced.     The  appropriate  stimuhis  having  seM 
tip  in  certain  vesicles  ihc  luoleciilnr  changes  which  tliey] 
undci^o  when  disturbed,  there  is  arouited  a  feeling  of  the] 
same  quality  with  feelings  prenoiisly  aron&ed  when  such! 
stimuli  set  up  anvh  changes  in  these  vestclea.     And  the 
aaaocnation  of  the  feeling  with  prei*eding  like  feelings,  corrf^- 
sponds  to  the  phjk-sical  re-excitation  of  the  aaine  structnre«.[ 
"Wlience  we  see  clearly  that  the  ultimate  law  of  sssociatioa] 
of  feelings,  as  above  described,  has  a  definite  physical  couii< 
teri>urt.;  and  that  [hero  ia  uo  room  for  any  other  law  o£^ 
aasoctation  of  feelings. 


CIL\PTER  YHT. 

THB   AflOOClABIMTY    OF    REI.ATIOIfB   BETWEEN    PEELINOH, 

§11".  The  assKX-iflhilitv  of  rolatinns,  likn  the  assoeiability 
of  feelmgu,  lias  Wen  to  souie  extoiit  implicitly  dealt  with 
undur  precediug  heads.  When  conaidonng  the  compo«tion 
of  Mind,  wc  t«uw  that  rolatioiut  aiK  well  as  feoliugs  cohi-n* 
with  one  another  in  consciousness;  and  what  was  there  de- 
srrtbed  as  cohesion  of  relations  m  otherwise  dcsieribable  as 
aasociation  of  relations.  Again,  in  the  last  chapter  biit  one, 
different  classes  of  relation*  were  observed  to  be  rovivable 
in  different  degrees,  which  implies  that,  other  things  equal, 
they  are  oaaoeiable  in  different  degrees.  Moreover,  we  saw 
how  the  revivability  of  relations  varies  in  degree  according 
lo  the  fulfilment  of  sundry  conditions,  psychical  and  phyai- 
f9i];  whence  it  follows  that  their  asoeiability  similarly 
Taries. 

Though  these  truths  need  not  be  again  contemplated  in 
detail  from  our  present  point  of  view,  tliere  are  one  or  two 
leading  fl«]>ects  of  them  which  we  must  glance  at  before 
passing  on  to  the  general  law  remaining  to  l>e  set  forth. 

§  118.  That  the  most  rcTational  of  relations  are  the  most 
nsonablc  is  a  tniUm;  for  the  rclntiona  which  enter  into 
relation  with  one  another  meet  easily  are  the  relatioiu  most 
easily  ajworiable  with  one  another. 

The  moet  relational  of  relations  are,  as  we  before  saw, 
13  200 
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those  of  0*v*xiBlt'nee  as  visauUy  prewntetl;  an  J  tfaesp  «r» 
ftiwociable  with  extreme  farilily.    \Vc  slrcp  in  a  strauj^c  bed- 
mniii,  and  gutting  np  iri  ihv  dark  tti  n>«cli  Iho  wat«r-botllfS 
recall  at  ouco  the  position  of  \\w  wai^hing-stand.     Wp  mud 
a  book,  and  without  hanng  aiKM.'ialIv  oIbltvcJ  the  fart, 
Tcm^mWr  that  a  paMuijir  wo  wnnt  to  find  lies  near  the  bot- 
tom of  fl  left-hand  page.     So  quickly  do  these  relatione 
eo-existcut  |K«ition8  connect  with  one  another,  that  IIk 
of  uiany  thinpt  seen  ut  the  satne  tuataiit  eon  t>e  ainiul 
neously  reproduced  in  thought, 

ICelations  of  Se(|iienep  are  as?oeiablo  into  fdinple  co 
liinatioiiflwilh  emisiderahlc  facility,  though  with  lesa  facility.      , 
Two  or  three  tuceessive  nictioii3  made  by  a  person  wc  Af^H 
watching  are  readily  remcmlwred,  (hough  we  fail  to  re-^^ 
uiem)H.>r  the  order  <*f  luany  auch  motions.     After  hearuig 
the  first  bar  or  tlio  first  phrase  of  a  new  melody,  it  is  eaty 
fortliwilh  tu  re]>eat  the  rliyllim  in  tIjouf{lit;  but  the  aoritv 
of  rhythms  which  the  entire  melody  presents,  do  not  (in^ 
moat  min<U  at  least)  recur  correctly  without  rcpetition^H 
more  or  Insa  ninuerouu.     This  smaller  a99o*--iahi]ity  is,  hoar-^^ 
ever,  chiefly  ahown  in  the  contraal  between  our  ability  tq^j 
recall  many  co-exitttenceH  preaeuted  together,  and  our  ioi^l 
ability  to  recall  many  sequeneea  prceeuted  together,     Wo^^ 
IcKtk  into  a  I'oom  and  inatantly  conncnl  in  eonaiuouimcsfl  the 
relative  pwitioTis  of  two  or  three  pensotie,  the  table,  the  sofa, 
A'c,  so  that  wt!  can  afterwanln  deacribe  how  they  stood; 
hut  wc  cannot  in  the  same  way  take  in  at  a  glance,  and 
pro<lnce  in  thought,  the  wveral  combiiie<l  luovementa  of 
horse  in  trotting:  we  ean  clearly  think  of  the  alterna 
swings  of  the  fore-leg3  by  theiui«*lve«i  or  of  the  hind*l 
by  tliemtii'Ivt^;  but,  unless  after  spi^cially  observing  it,  w^ 
cannot  remember  which  bind-lcg  cornea  to  the  ground  aft 
the  near  fore-leg. 

There  is  considerable  awociability  of  co-existences  with 
sequences — those  sequenees,  at  least,  in  which  tlio  co-exia' 
iug  pottitions  com|H)Hiug  Space  are  traveled  in  aucceesi 
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Jt8  of  Time.  This  association  of  relatiotu,  underlying 
as  Uf  shall  hereafter  *ee  our  conceptions  of  Space  and  Time, 
leads  hy  [wqKtual  repetition  to  indissoluble  connexions  in 
consciousness,  which  govern  our  thonfrht^  al)Bohite!y.  It  will 
bo  inHtnietive  here  to  oWrve  bow  multitudinous  expe- 
riences have  80  fused  together  certain  of  these  relations, 
that  one  being  presented  brings  up  the  eonsciousness  of 
the  other  spite  of  every  cflFort  to  exclude  it  Let  us  take 
an  instance.  We  move  about  day  by  day  on  foot 

and  in  vehicles,  perpetually  iMssing  objects,  some  o£ 
them  also  moving,  but  most  of  them  stationary. 
In  all  the»  ca^-ea  there  is  relative  motion,  which,  as 
visually  perceived,  is,  other  things  equal,  the  same 
whether  it  results  from  the  motion  of  the  subject  while 
the  object  is  staliouary,  ur  whether  it  results  from  the 
motion  of  the  object  while  the  subject  is  stationary. 
Ordinarily  wo  can  distinguish  between  these  two  eauaea 
of  r<?iative  motion.  The  relative  motion  of  stationary  ob- 
jects is  always  accompanied  by  the  conaeiouaneea  of  either 
our  own  locomotive  activity  or  the  activity  of  something 
carrying  us — the  action  of  rhe  horse,  or  the  jolting  of  the 
carriage,  or  both.  Conversely,  when  relative  motion  is  seen 
while  we  are  stationary,  we  hubituully  sec  along  with  it  those 
vital  or  mechanical  actions  which  cause  locomotion.  Hence 
Uie  relative  motion  of  adjacent  objects  which  do  not  exhibit 
any  of  the  direct  or  indirect  eonenmitanta  of  locomotion, 
comes  to  be  strongly  asociated  in  thought  with  our  own 
motion;  and,  unless  other  perceptions  furnish  evidence  to 
the  contrary,  the  perception  of  relative  motion  under  such 
conditions  causes  an  irresistible  consciousness  of  our  iiwn 
motion,  even  when  we  are  motioulesa.  This  is  remarkably 
Ulnstrated  when  sitting  in  a  train  at  a  railway  station  with 
anotlier  train  standing  along-side  in  sucli  way  as  to  exclude 
the  view  of  all  other  objects  (»a  shutting  out  contradictory 
evidence).  WTien  one  of  tlie  two  trains  starts,  the  relative 
motion  which  we  perceive  on  looking  at  the  other  train  is  just 
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■s  likely  to  he  due  to  the  starling  of  the  other  (rain  as  to  the 
starting  of  our  own.     But  the  tendency  always  ia  to  ihinJ^j 
that  our  own  train  is  moving.    Continually  we  find  oui^H 
Bt'Ires  wrong;  but  tlio  knowledge  of  the  fact  that  under^ 
these  conditions  the  sense  of  our  own  motion  is  often  illu- 
eive,  does  not  enable  iis  to  exclude  it    The  association  of 
these  relations  haj<  become  automatic,  and  the  rcaiilUi 
organic  inference,  taking  posMMion  of  conwiousncss^ 
tains  it  until  wiuie  deeisiive  contradictory  imprcAsion  » 
denly,  with  a  shock,  dispeU  it. 

§119.   Before  Reeking    the    ultinute    law    of 
tion  of  relations,  let  us  observe  how  relations,  like  foel- 
ingB,  aggregate   Tvith   their   respective  classes  and   sub- 
classes. 

When  we  see  two  things,  or  two  parts  of  a  tilings  aimo]- 
taneoualy,  the  relation  Itctwceu  them  automatically  classes 
itacif  with  relations  of  Co-extatence  in  general.  AVe  cannot 
prevent  it  from  cohering  with  that  great  division  of  rela- 
tions the  terms  of  which  do  not  differ  in  their  order  of  pre- 
sentation— space-relations.  Ro,  too,  when  watch- 
ing the  motion  of  a  body  from  one  place  to  another,  when 
listening  to  successive  words,  or  when  perceiving  light  after 
striking  a  match,  the  relation  between  the  states  of  con- 
flciousnees  produced,  iuBtantly  and  irreaistibly  associates  itself 
with  Soquences.  To  Iw  conscions  of  the  relation  at  all,  i^H 
to  be  eonseious  of  it  as  belonging  to  that  p:reat  dt^naion  o^^ 
relations  the  terms  of  which  differ  in  their  order  of  pre- 
sentation. It  automatically  classes  itself  with  time-rela- 
tions. Equally,  the  olKwrvation  of  a  difference  be- 
tween two  impressions,  whether  sirunUaiieoiis  or  surcessive, 
implies  ita  assimilation  to  Differences  in  general.  While  in 
the  order  of  its  tcrnis  the  relation  can  I»c  l{no\^^l  at  all  only 
as  a  relation  of  c<wxistence  or  sequence,  its  terms  can  be 
known  at  all  as  standing  in  rotation,  only  hy  distinguishing 
between  them  in  consciousness;  and  the  act  of  diatingiii 
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ing  between  tijem  is  tlie  act  of  claaaing  tlieir  relation  along 
with  rclationti  of  Differeuue. 

At  the  same  time  each  relation  passes  into  one  or  other 
of  certain  sub-classea.  A  eo-cxistence  between  vLsnal  feel- 
ings, nnttea  ibwlf  rigidly  with  that  marvellons  n^^in^^te 
of  relfltiona  constituting  our  consoioiwneaa  of  \'i8na]Iy-per- 
ccivcd  8|>aco.  But  when  t^vo  inipresaiona  arc*  siiuul(iiu<^ou:»ly 
received  from  things  touched  in  the  dark,  the  relation 
between  them,  while  it  coheres  with  the  general  elass  of 
co-csiAtences,  eohores  witli  the  sub-clai^  of  (acUially-per- 
ceived  co-existt-neea — a  sub<tlass  constituting  a  compara- 
tively rudimentary  conacioiisncsa  of  apace,  which,  though  it 
arouses  an  ideal-conftciouflness  of  visual  ly-known  space, 
differs  wholly  in  quality  from  this.  And  the  thing  to  be 
noted  is,  that  a  tactually-perecived  relation  of  co-existence 
is  never  confounded  with  a  viauaUy-perceiveil  one;  but  is 
only,  by  a  coni]>aratively  deliberate  act  of  thought,  reineui' 
bered  to  have  the  same  objecti^'e  equivalent  Ke- 

lutions  of  ticfiucnco  associate  tbemseh^es  into  the  aulMjlaases 
of  internal  and  external.  This  claasifieation  uf  them  neces* 
earily  aeuompaniee  the  ulassification  of  their  terms.  The 
sequences  between  internal  feelings  and  those  between  ex- 
ternal feelings,  are,  in  the  act  of  knowing  the  feelings  as 
inwardly  or  outwardly  initiated,  diBtinguislied  as  wquences 
belonging  to  the  Ego  or  sequences  belonging  to  the  Xon- 
ego;  and  no  member  of  either  group  is  transferable  to  the 
other.  The  instantanefnis  ttnb-gronping  of  relations 

of  Difference  scarcely  needs  pointing  out.  We  oli9er\'e  two 
heights  or  two  breadths  to  be  unlike,  and  in  thinking  them 
unlike  think  of  their  difference  as  a  dtfforencc  in  space* 
occupancy — cannot  think  of  it  as  a  difference  between  times 
or  intensities.  In  being  conscious  of  two  notes  in  music 
as  standing  to  one  another  in  the  ratio  of  minim  and 
crotchet,  the  unlikencss  iM'twccn  their  lengths  ts  cognizable 
only  as  an  unlikeness  between  portions  of  lime.  And  simi- 
larly, the  contrast  in  strength  between  two  colours  or  two 


tastes,  paasce  in  tlio  moment  of  pciroption  into  the  saV       ' 
class  of  contrasts  in  intensity — refuses  to  be  thotight  of  u 
a  contrast  in  dimension  or  duration. 

Anintig  aj>ace-n;Iatioiis  ma.y  be  obseired  a  further  stage 
of  tkif  process.     Though  they  have  no  8ul>8ub-c)assea 
diWded  as  definitely  as  a,re  the  gub-sub-clafaeii  of  wrtoin 
fw;Iiugg,  oi5i>i'i'ialIy  the  rpi-jieripheral;  yet  they  are  habi- 
tually thought  of  as  belonging  to  vaguely-distinguished 
ssBemblagcs  which  have  reference  to  the  arrangcmenta  of 
the  limbs  and  senses.     In  the  moment  of  perception  a 
visual  relation  of  co-existence  falls  into  that  aggregate  of 
such  relations  couipoeiug  tlie  constTiuusiiesa  of  the  space 
before  us — eanutPt  be  associated  with  the  a^rcgate  of  such  ^^ 
rchitions  composing  the  vaguely -conceived  apace  behind  iia.  ^M 
In  like  manner  tlio  relHtimi  at  once  coheres  with  the  slill 
more  special  group  of  relations  constituting  the  space  we^y 
distinguish  as  above,  or  the  space  wc  dLttinguish  as  below;  ^f 
and  it  is  at  the  same  time  aiitomatieally  claeBcd  with  spaco- 
relations  to  the  right  or  to  the  left    Only  when  it  is  very 
near  to  the  ideal  boundaries  we  make  between  these  regions 
of  space,  may  there  be  an  association  of  it  with  aomc  other 
than  its  own  group. 

We  are  now  in  a  position  to  appreciate  the  «gnifican< 
of  the  ultimate  segregations.    On  looking,  say  at  a  flowef] 
by  the  roadside,  the  relations  among  the  feelings  of  colour 
which  we  receive  from  its  [wtals,  iiistatitly  aiBOciate  them- 
selves with  rehitions  of  Cfvexistence  in  general,  with  the 
siib^'lnss  of  Wsu ally-perceived  relations  of  co-exiatence,  with 
the  8ub-8ulM;la39  of  these  relations  forming  the  space  in 
front  of  us,  and  with  the  still  smaller  group  of  these  rela-* 
tiuDS  aggregated  into  our  conception  of  the  space  low  dow^ai 
to  the  right.    But  they  do  more  than  this.     With  c<|ual,  or'' 
with  almost  equal,  rapidity,  (I  say  almost  equal  liecause  thia 
minor  classificfltinn  varies  in  rapidity  with  the  goodness  of 
the  vision)  these  relations  of  co-existent  po«ition8  presented 
by  the  petals  of  the  flower,  aBsociate  themselves  in  oon,- 
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Bciousoeas  with  the  relations  of  co-oxistent  positions  consti- 
tuting tlie  space  immediately  about  iJie  flower — the  parti- 
cular portion  of  spare  that  \»  not  only  the  same  in  direction 
but  tlie  BaiuL*  in  dihtuuec.  For,  on  utiHerviug  wlint  lmp{K>ng 
when  tlie  axes  of  the  two  eyes  are  eoiiver^'<I  on  an  nhjccl,  il 
will  be  perL'eivt>(]  that  we  bL-eoine  eouaeioiis  of  tiie  spaee  it 
occupies,  and  of  the  c lasc ty -en virgin ing  spaee,  with  mtieh 
more  distinctness  than  we  are  eonsciotis  of  any  other  spatw, 
Tnder  such  conditions  we  are  scarcely  at  all  conscious  of 
the  ftiia(re  behind  ua;  we  are  searcely  at  all  conwious  of  the 
apace  fur  In-yond  the  object,  if  opaiitie  mutter  shutd  out  im- 
prcasiona  from  ihinga  contained  in  it;  we  nrp  consrious  in 
hut  a  valine  way  of  llie  sfwice  far  to  the  right  or  to  the  left, 
much  above  or  below;  we  arc  conscious  with  some  clearness 
of  tlic  spaee  l)rtween  onr  eyes  and  the  objont,  so  far  as  this 
consciousness  is  involved  in  the  conception  of  distance;  but 
we  have  what  may  be  calleil  a  detailetl  eousciousneas  of  the 
apace  in  and  around  the  objeet.  It  needs  only  to  look  now 
at  a  thing  quite  near  and  now  at  a  thing  further  off,  now  at 
one  on  thin  hand  and  now  at  nno  on  the  other,  to  perceive 
that  the  respective  portions  of  space  in  which  they  exist, 
severally  betvmie  indistinct  in  consciousness  as  wo  turn  our 
eyes  away:  and  thai  lUetinctness  in  our  eonsciousjtoRs  of 
each  portion  of  space,  rcfiulta  only  when  the  eyes  yield  a 
distinct  image  of  Bonielhiiig  placed  in  it.  That  is  to  say,  any 
co-existing  positions  visually  presented  are  immediately  asso- 
ciatetl  in  thought  with  the  cluster  nf  ro-exii*titig  pot*itiona 
similnrly  rehited  to  us — each  perceived  position  standing  in 
a  relation  of  co-existence  with  self,  aseoeiates  itself  most 
closely  with  othiT  positions  standing  in  like  ndaticius  of  co- 
existence \vi(h  self.  And  in  being  classed  with  thcee  rela- 
tions which  it  i^  most  like,  it  arouses  a  consciouancas  of 
them;  ju.st  as  a  colour  in  Wing  recognized  as  red  of  a  parla- 
cular  shade,  brings  into  consciousness  ideas  of  other  reds  of 
the  same,  or  nearly  the  same,  diade.  Moreover,  as  we  before 
saw  (bat  while  a  particular  fccliog  of  rcdueei  oaaocittca  itaelf 
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irresistibly  and  in  a  moment  with  the  great  class  of  e{n- 
peripheral  feelings,  with  (lie  sulmlasfl  of  visual  feelinga, 
witli  the  sulrgiil>K:las9  of  reiU,  but  leas  quickly  with  il« 
partieular  variety  of  roda  ;  so  bero  we  may  sec  that  while 
thi»  relatiuu  of  ro-cxiiitetit  poeitiou^  aseooiatcs  ibself  in- 
Btaiitly  and  rigidly  with  relations  uf  t^u-existenl  pusitions  in 
general,  \vith  viimol  relations  of  co-existent  positions,  with 
the  n:;lationa  nf  oo-existent  pa<;itinna  coniititutiiig  the 
region  of  space  low  down  to  the  right,  it  associates  itself 
lees  promptly  with  the  relatione  of  coexistent  positioiu 
tliut  ore  almost  identical:  there  is  some  uneerlaiaty 
in  the  cariination  of  the  dUtance — an  uncertainly 
which  is  coiisideralile  in  a  pera>n  with  but  one  eye^ 
who  continually  finds  himself  wrong,  and  has  to  modify  his 
estimate,  or  to  re-class  the  relation.  This  general 

law  may  be  similflrly  traced  among  time-relations.  Supt>oae 
I  recall  au  event  that  oceurred  yesterday;  as,  for  iu^tancor 
the  unexpecttHl  arrival  of  a  friend.  It  is  ohserrahle,  in  tho 
Am  place,  that  all  those  ass<x-iated  and  consolidated  rela- 
of  sequence  which  constitute  tlie  conception  of  the 
tune  before  yesterday,  do  not  ( unless  by  some  secondary  act) 
enter  into  cousciouaness  at  all.  It  is  ol)servable,  in  the  scconU 
plavc,  that  the  united  relations  of  sequence  which  form  a  con- 
ception of  the  time  Iwtween  now  and  yesterday,  are  not  dis- 
tinctly rcprcacnted.  hut  are  rttpresentcil  only  in  such  general 
way  as  to  yield  a  measure  of  the  distance  back  at  which  the 
event  occurred.  White  it  is  observable,  in  the  third  place, 
that  the  portion  of  time  to  which  retnisfwctivt;  cnii^L-iousnesa 
u  directed,  becomes  cojnpnnilively  distinct  in  detail.  On 
remembering  tlie  fir^t  aight  of  my  friend's  face  yesterday,  I 
think  not  only  of  his  smile  of  recognition,  of  my  quick  step 
towards  him,  of  our  shaking  hands,  of  tho  words  that 
followe<],  but  I  also  think  of  the  immediately- preceding 
M-e*— of  my  entrance  into  the  room,  nf  my  seeing 
'  .  i>f  ftome  person  U^ikiug  at  a  picture,  of  his  turning 

round  on  hearing  nie,  of  my  surpriao  on  eeciug  who  it 
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was.  T  find,  too,  that  the  moments  iminedtat«1y  adjacent  to 
nuy  one  of  tht»e  remembered  actions,  become  mure  distinct 
in  uouiiciou8nos8  llian  those  at  some  distance  on  cither  side 
of  it.  If  1  rci'all  my  ftitrance  into  the  room,  the  positions 
in  time  which  made  up  the  interval  before  my  friend 
turned  roimd,  represent  themselves  quite  clearlv — far  more 
clearly  than  thooe  preceding  ])ia  knock  at  the  door  or 
those  succeeding  our  salutation.  To  make  tliet^c  portions  of 
time  equally  clear,  1  must  adjuiit  my  rotrot^pei.'tive  glauce  to 
poeiitond  adjacent  to  them.  Thus  it  is  with  Time  a&  with 
Space,  that  each  place  in  it  associates  itself  with  jdaces  at 
the  tame  distance  from  the  place  we  at  present  occupy;  and 
as  we  turn  our  attention  now  to  one  pari  uf  llie  past  and  now 
to  another,  the  relations  of  sequent  posiliontt  which  consti- 
tute our  couficiousneas  of  that  part  become  clear,  while  all 
others  lapse  into  raguoncaa. 

§  120.  Every  relation  then,  like  every  feolipg,  on  being 
preBCUtcd  to  conseiousiietie,  associates  iteelf  with  like  pre* 
decoHSors.  Knowing  a  relation,  as  well  as  knuwing  a  feeling, 
is  the  assimilation  of  it  to  its  past  kindred;  and  knowing  it 
completely  is  the  a-winiilation  of  it  to  past  kindred  exactly 
like  it.  But  since  vHthin  each  great  ctoss  the  relations  pass 
one  into  another  inseu«ibly,  there  is  always,  in  consequence 
of  the  imperfection  of  our  perceptions,  a  certain  range  with- 
in which  the  classing  ifi  douhifnl^a  certain  cluster  of  rela- 
tions nearly  like  the  one  ppn-eived,  which  become  nascent 
in  consciousness  in  the  act  of  assimilation.  Along  witb  the 
perceived  position  in  Space  or  Time  the  contiguous  positions 
arise  in  consciousness. 

Hence  results  the  soKialled  Law  of  Association  by  Con- 
tiguity. When  we  analvKo  it,  Contiguity  resolves  itself  into 
likeness  of  relation  in  Time  or  in  Space  or  in  lK)th.  Let 
na  observe  how  in  the  association  nf  like  relations  there  ia 
involved  the  awociatinn  of  contiguous  feelings. 

On  the  one  hand,  relations  of  difference  and  the  tiuie-rela* 
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lions  iiiipliwl  in  tlie  oopiiition  of  mieceHiire  differcnees,  are 
elements  u'iliiout  wliioli  tlirru  can  l>c  no  conge ioiifiueee.  Oa 
the  other  hand,  there  c»n  Iw  no  con»ciuii8nei»  of  thcfie  n.>la- 
tiona  without  consrioiisnras  of  some  fi*oIingB  which  aimul 
tancoualjr  yield  tliem.  We  can  think  of  spaco-rolaiions,  all 
hut  ubiM>lutel,v  eui]>tT,  but  we  cannot  think  of  anything 
npprouehinj;  lo  einjity  tiine-rolations.  Time  having  hnt  one 
dimension,  uml  the  muai*ure  of  that  Jimomiiuii  bding  the 
acriea  of  contained  feelings,  it  follows  tliut  unicaa  oc4?iipied| 
by  some  feelinfi^,  real  or  ideal,  Time  has  no  dimension.  It 
the  objects  uroimd  are  pcrftvtly  stationary  and  nilent,  wo 
have  still  the  rhythm  of  onr  functions  and  the  current  of  our 
thon^htj  to  ^nehl  ns  marks  by  which  to  measure  duration. 
Keccaarily,  then,  when  wo  think  of  any  position  in  post 
time,  wo  cannot  aiwociale  it  with  ita  cluHter  of  uluioflt  pcjni' 
distant  positions  in  time,  without  bt^iug  conscious  more  or 
Icea  elenrly  of  the  feelinga  which  occnjued  those  almost  equi- 
distant or  cpiitipioua  positions.  AasocifltioTi  of  feelings 
conti^oua  in  time,  ia  involved  by  association  of  tlieir  like 
timc-relationa.  Paeaing  to  contiguous  ctM-xistent 

feelings,  we  may  see  (bat  the  associHtion  of  them  results 
from  a  further  compjicjition  of  the  same  proeeaa.  Feelings 
knowii  in  ftetpienee,  and  serving  as  marks  that  measure 
duration,  may  l»e  soimdB  or  ofhmrs  which  do  not  ncccjwarilv 
connote  Space  at  all  in  n  rudimentary  consciotisness.  But 
in  a  consciouaneaa  enntaining  tactual  and  vbuaI  experience** 
there  always,  along  with  the  sequent  feelings  cauKiI  by 
inner  or  outer  changes,  occur  certain  feelings,  received  by 
touch  or  sight  or  Iwth,  which  continue  to  co-exist  while 
the  ee^pieut  feelings  are  passing.  Thest*  simultanenusly- 
experienccd  feelings  i-ieUied  l)y  things  contigjioiis  tn  space, 
which  persist  aido  hy  side  in  conseinnisness  over  an  appreci- 
able |wrio<l  measured  by  setpient  feelings,  are  neceaaarilv 
flwociated  with  these  in  their  time-relations.  Hence  on  re- 
calling any  relations  of  sequence,  there  are  apt  to  recur  the 
Various  relations  of  co-existence  which  were  perceived  along 
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wilb  them.  And  the  feelings  that  occupied  these  nearly 
equi-distaiit  ixxtitions  in  ^imce  that  were  pre!>ented  in  these 
ncurly  etqui-disiant  positions  in  time,  lieiug  ainting  the  feeJ- 
in^  whirh  made  marks  in  eoiiscioiianciia  ut  that  time,  the 
repre-sentation  of  that  time  ontaik  a  reciirreni;c  of  these 
mark^. 

The  process  tliu*  described  a«  takin|;  place  with  simple 
relations  having  simple  feelings  for  their  terms,  eijually 
holds  in  a  plexns  of  relations  among  many  feelings;  as  in 
the  pereeplinn  of  an  ordinarj-  object.  When,  for  instance, 
in  recognizing  a  face  we  saw  laat  week,  we  associate  each 
of  the  many  combined  relations  of  position  constitTiting  its 
form,  with  the  respective  like  relations  before  experiencwi; 
and  when  along  ttith  the  recognition  there  Arises  the  con- 
sciousness of  a  redness  on  the  cheek  that  was  before  present 
but  is  now  »l«cnt:  this  recollection  of  the  colour  that 
occupied  a  jiarticular  place,  results  simply  because  it  was 
one  of  the  elements  entangled  in  the  plems  of  rclntions 
which  gave  the  consciousness  its  individuality.  On  l»efore 
seeing  the  face,  this  colour  was  a  term  to  varioiia  rela- 
tions of  difference  involved  in  the  eonacioiianess;  it  was 
presentetl  at  the  same  instant  of  time  with  tlie  many  other 
related  feehngs  which  the  consciousness  contained;  and  as 
having  a  position  fixed  in  reference  to  all  parts  of  the  face, 
it  entered  into  a  great  number  of  relations  of  co-exist- 
ence. Ilence,  having  served  us  a  common  term  to  many 
different  but  enntbiiied  relations,  it  hapjieus  that  when  these 
are  again  presented,  the  assimilation  of  them  to  the  like 
relations  before  seen,  entnils  a  consciouimess  of  the  missing 
tenn  of  these  like  relations  before  ^ecn.  The  colour  is 
thought  of  in  thinking  of  the  relations;  and  the  difference 
between  the  face  as  remembered  and  the  face  as  perceived 
becomes  manifest. 

Tlius,  the  fundamental  law  of  association  of  relations,  like 
the  funiliinn*tit»l  law  of  associalion  of  feelings,  is  that  each, 
at  the  moment  of  presentation,  aggn^tes  with  its  like  iu 


past  expericQco.  The  act  of  recognition  and  the  act  of 
aaaociiitiim  arv  two  ai«pects  of  llic  same  act.  And  the  im- 
plicAliuD  is  tbat  bo3id>cs  thid  law  of  association  there  is  no 
other;  but  that  all  further  phenomena  of  associatioD  are 
incidental. 


i 


§  121.  The  congniitj  between  thi«  conclusion  and  the 
factd  of  nervouti  Htructure  and  function  la  evident. 

Chunges  in  nerve-vesicles  are  the  objective  eorrtilatives  of 
what  we  know  Bubjcctivcly  att  fcoliiig»:  and  tbe  discharges 
lliroiigh  fihrfs  thai  connect  nerve-veaiclea  are  the  objec- 
tive correlatives  of  wlial  we  know  jmbjectively  as  relations 
between  feelings.  It  follows  that  just  as  the  association  of  a 
feeling  witli  its  class,  order,  geniis,  and  8i>ecie«,  group  within 
group,  answers  to  the  localization  of  the  norvona  change 
within  some  great  uiait8  of  nerve-ve^iektt,  within  some  part 
of  that  mass,  within  some  part  of  ttiat  part,  &c.;  so  the  uso- 
cintioii  of  a  relation  with  its  pinsa,  order,  gcnns,  and  species, 
answers  to  the  localization  of  the  nervous  discharge  within 
some  great  aggregate  of  nerve-fibres,  within  aomc  division 
of  that  aggregate,  within  some  bundle  of  that  division.. 
Moreover,  as  we  before  concluded  that  the  assoi^iation  of 
each  feeling  with  its  exact  counterparts  in  past  exj)erieuce, 
answere  to  tlie  re-excitation  of  tlie  sunie  vesicle  or  vesicles; 
so  here  we  conclude  that  the  association  of  ejich  relation  with 
it«  exact  cotinteri>arts  in  past  experience,  answers  to  the  re- 
excitation  of  the  same  connecting  fibre  or  fibres.  And  since, 
on  the  rfjc'jgnition  of  any  object,  this  re-exeitation  of  the 
plexus  of  fibres  and  vesicles  before  jointly  excited  by  it,  un- 
Bwers  to  the  aesoeiation  of  each  constituent  relation  and  each 
constituent  feeling  with  the  like  relation  and  the  like  feeling 
contained  in  the  prcnons  const.' iousness  of  the  object;  it  is 
clear  that  tlio  whule  process  is  coniprehcndod  under  the 
principle  n11ege>l.  If  the  recognized  object,  now  lacking  one 
of  il(^  IntiiA,  arouses  in  consciousnces  an  ideal  feeling  answer- 
ing to  Borne  real  feeling  which  ihta  trait  once  aroused^ 
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the  cause  ia  that  along  with  the  strong  discharge  through 
the  whole  plexus  of  fibres  and  vesiclee  directly  excited, 
there  is  apt  to  go  a  feeble  discharge  to  those  vesicles  which 
answer  to  the  missing  feeling,  through  those  fibres  which 
answer  to  its  missing  relations,  involving  a  representation 
of  the  feeling  and  its  relations. 


CHAPTER  IX. 


PLEARCHES    AXD    PAHrS. 


%  122.  The  foregoing  chapters  contain  such  an  out3uie 
of  the  Inductioiu  of  Ptfycholuf{^-  as  tho  plau  u£  this  work 
requires.  To  fili  in  this  oiittiiie  would  take  more  space 
than  can  l>e  aifnnleti,  anil  would  too  much  iutcrrujit  the 
geueral  argument. 

There  is,  however,  one  other  ride  of  mental  pheno- 
mena as  inductivelv  generalized,  which  cannot  \hi  omitted 
without  leaving  thld  outline  incomplete.  Thus  far  we  have 
Bpokett  of  Feelings  aa  central  or  peripheral,  as  alrong  or 
weak,  as  vague  or  definite,  as  eoherrnt  or  ineolittrent,  sm 
real  or  ideal;  and  where  we  have  considered  them  m  differ-  _ 
iug  in  (|uality,  the  differences  named  have  been  such  ad  do 
not  connote  anything  more  than  a  state  of  indifference  in 
the  Buhjeet  <if  lliem — a  pa&tive  receptivity.  Hut  there  are 
ct^rtain  eonimon  eharactciH  in  virtue  of  whteh  Feelings  other- 
wise tjnite  unlike,  range  themselves  together  eilher  under 
the  head  of  pleasurahlc  or  under  the  head  of  painful.  Just 
as  we  saw  that  the  division  of  Feelings  into  real  and  ideal, 
which  ia  based  on  a  functional  difference,  cuts  acroiia  the 
divisions  into  central,  entr^^HTipherul,  and  epi'iicriphural, 
which  are  baawl  on  structural  differentia;  so  here  we  may 
see  that  the  diinmon  of  Feelings  into  agreeable  and  disagree- 
able, traversea  all  other  lines  of  demarkation — groups  into 
one  hv1erogt*neoua  assemblage  aensatlous  from  all  parts  and 
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emotions  of  varioiui  kinds,  together  witli  the  ideaa  of  such 
eensationa  and  emotions,  end  into  Another  a^embtage  aensa- 
lions  and  emotious,  real  nnd  ideal,  similarly  heterogeneous. 
To  treat  fully  of  coniiciousneds  under  thia  further  aspect, 
wonM  carry  us  still  more  widely  out  of  our  ooune;  for  tho 
|)henoniona  of  Ploa^un?  and  Pain  arc  perhaps  tho  most 
obetrure  and  involved  which  Pj;yi?}ioiogy  includes.  It  must 
BufliL-e  to  set  down  here  what  appear  to  be  the  esaeutiala. 


g  123.  Pleasures  and  Faina  are  concomitants  of  certain 
states,  local  or  j,'cuerai — certain  actiouH,  I  was  alwut  to 
Bay,  but  since  pains  of  one  class  accompany  what  we  dis- 
tinguish as  inactions  (though  the»ie  can  never  be  absohito 
while  the  life,  general  or  local,  continues)  ii  is  l>eiler  to  udo 
the  word  states.  Not  that  alt  living  states,  eitiier  of  the 
whole  organism  or  of  any  oi^n,  are  accompanied  by  plea- 
BUTCS  or  |)rtins;  for  many  of  them,  as  those  of  the  viacora 
during  tliQ  normal  dit^charge  of  their  functions,  yield  to 
conaciousnesa  no  feelings  of  any  kind;  and  there  are  also 
fcclingtt  yielded  by  higher  organs  that  are  neither  pleaaure- 
able  nor  painful,  as  an  ordinary  sensation  of  touch.  But 
while  certain  states  cause  no  feelings,  and  other  states 
cause  indiiferent  feelings,  the  feelings  distioguiahed  as  plea- 
aurablo  and  painful  manifestly  result  from  states  of  some 

kind;  end  the  (iuc».tiou  i& ^What  are  the  states  which 

yield  Pains  and  what  are  the  slates  which  yield  Pleasureaf 

As  implied  by  the  parenthetical  remark  just  made,  there 
are  pains  Bribing  from  states  of  inaction — pains  we  call 
them,  sinco  we  here  use  the  word  as  antithetical  to  plea- 
sures; but  they  are  l>es(  knowu  as  discomforts  or  cravings, 
from  having  a  quality  in  which  they  are  Uko  one  another  and 
unlike  pains  commonly  so-called.  Let  us  glance  at  their 
leading  kinds.  The  cravings  due  to  inaction  of 

the  organs  yielding  the  higher  epi -peripheral  feelings,  are 
rarely  strong  because  these  organs  are  rarely  quite  inartire. 
Beiuatioafl  of  touch  being  mocasanti  tlie  want  of  them  is 
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never  felt  Sounds  are  so  habitiiuUv  I'.eard  ev«rywlicro  tbit 
few  experieiiop  the  desire  for  them  wbicli  fallows  coiittDUed 
Bitcncre.  Only  aft<T  being  confined  for  days  in  the  dark  does 
there  come  a  poeitive  longing  for  light  aixl  colour.  The] 
abeence  of  odours  never  becomes  an  element  of  diBcomfort. 
And  though  after  persistent  denial  of  them  certain  natural 
tastes,  as  those  of  sweetness,  and  still  more  certain  acquired 
tostee,  as  those  uf  ulcuhol  and  tobacco,  come  to  be  mack 
desired;  yet  the  eravin^  fur  thuui  are  by  no  uieauu  so 
strong  as  the  aeconipanj-iug  rnto-pcripheral  cravings  with 
which  they  are  apt  to  1*  confoundp<l.  Among 

craWnpp!  of  the  ento-periphcral  order  occur  some  of  the 
strongest.      Inaction   of   the   alimentary    eanal    is   soon 
followed  by  hunger;    iind  if  the  inaction  continues,  this, 
rising  presently  to  a  distinct  discomfort,  eventually  passes 
into  something  more  intense.     So,   too,   that  allied   in-i 
action  due  to  deticieucy  of  liquid  in  the  ingpsta,  brings 
on   the   longing  we  call   thirst,   which   also  may  rise  to 
R  great   height.      And   similarly   with   the   abnormal   ap- 
petites   for    hflbitufll    stimnlnnta.      We    ranst    not    omit 
the  disagreeable  state  of  conoctoitenesfl  caused  by  muscular 
inaction.      The  irritation  that  accompanies  enforced  qui-       . 
eseence,  often  very  manifest  in  children,  must  be  numbered  ^M 
among  the  piito-jieripheral  cravingft.  There  remain  ^1 

the  dissatisfactions  brought  on  by  certain  inactions  of  the 
central  organs  of  the  nervonn  systrf^m — the  emotional  oraT- 
ingji.    Solitude,  neceemtating  <iuic8cenco  of  the  faculties  ex-' 
ercised  in  holding  converse  with  our  fcdlow-beiugs,  leads  by 
and  by  to  great  misery.    The  entire  absence  of  marks  of  ap*  I 
proral  from  those  around  us,  causes  a  slate  of  consinona- 
ness  difficult  to  bear;  and  persons  aceuatonicd  to  positive 
applause  feel  unhappy  when  it  is  not  given.    In  like  manner, 
the  faculties  which  have  the  closer  human  relations  for  tbeir  i 
sphere,  yield  their  p»ius  of  inaction — the  yearnings  of  tho' 
affections.     To  meet  an  obvious  criticism  it  may  bo  re- 
marked that  the  inteiisor  forms  of  distress  caused  bv  tho 
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breaking  of  these  closer  human  relations,  arc  not  to  be  in- 
eluded  uuion^  emotional  cravings;  hut  riwult  from  the 
representation  of  a  future  in  which  such  cravings  will  never 
be  aatiftfied. 

We  now  turn  to  (Miius  of  the  opposite  kind — the  states 
of  consciouancss  that  accompany  excessive  actions.  Of 
thcH!  there  are,  of  coureic,  claasea  correspond  iug  to  the 
above-described  classes  of  the  pains  of  deticieut  actions. 
They  must  I>o  briefly  enumerated.  Among  tho 

epi-pcriphcral  feeliugs,  ihose  which  originate  on  tlio  general 
surface  are  conspicuously  capable  of  being  raised  to  a  pain- 
ful slreu^i.  The  sensation  of  heat  much  intcusiHed  [lassca 
Iiitu  the  unbearable  sensation  we  know  as  burning  or  scald- 
ing. Prcisuro  against  a  liard  body  produce  1»-  its  exceas 
an  IntolerHhlo  slate  nf  coiuK-iouauess.  Doubtless,  too,  all 
smarts  and  aches  cauiwd  by  bruises,  wounds,  and  other  in- 
juries of  the  surface,  imply  ihc  undue  excitement  of  ncr\'ea 
which  when  normally  excited  Wold  the  nonnal  peripheral 
filings.  Auditory  sensations  oceaaionally  rise  to  nu  ex- 
treme that  cannot  be  borne  with  etjuauimily.  PcnKius  in 
the  onpola  from  which  a  cannon  is  fired,  or  those  in  a  belfry 
when  a  peal  is  beiiig  mug,  have  vivid  ex])criencps  of  this. 
It  is  not  uften  that  visual  feelings  reach  a  height  which  is 
painful — in  men,  at  least,  whodc  eyes  are  strong.  But  men 
who«e  eye«  arc  debilitated  cannot  look  at  the  sun  without 
suffering,  and  even  liud  It  unpleasant  lo  gnzc  at  a  large  area 
of  bright  scarlet.  Olfaclorj'  feelings,  often  cxcceilinply  dia- 
agreeahle,  do  not  become  positive  pains.  Tnlialing  nnimo- 
nia  does,  indeed,  caxw  a  kind  of  smart;  but  thta,  arising 
not  in  the  olfactory  chamber  so  much  as  in  the  nostrils,  is 
rather  to  be  classed  as  an  intense  fonu  of  common  sensa- 
tion. Tastes,  too,  though  many  of  them  are  repugnant,  du 
not  become  painful  by  increase  of  strength:  nor  when  tJio 
ropngnnncy  exists  is  strength  always  a  nceilful  condition. 
On  the  one  hand,  such  a  taste  as  that  of  co<l-liver  oil  is  dis- 
agreeable even  though  slight;  while,  on  the  other  hand, 
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sweetness  is  not  rendered  iJisapreeable  by  any  degree  of 
intensity.  Among   feelings  of  ento-periplieral 

origin,  the  connexion  between  pain  and  exi-ess  of  Hctiun 
in  fumiliar.  Such  of  them  as  aceompany  niiiaciilor  strains , 
show  us  pains  reached  Ihroti^b  in tenditi cation  of  feelingu 
which  when  moderate  are  not  [minfiil:  tlie  distressing 
RonAciouaiicas  of  extreme  effort  is  a  liighcr  degree  of  the 
ordinary  conseiousneiw  of  effort.  But  pasniing  over  thoi 
ento-periphernl  pains  of  this  <"irder,  it  is  to  be  remarked ' 
of  the  re»\  that  they  arise  from  excedaive  at:liou»  iu  organs 
whoae  normal  actions  yiuld  no  feelings.  The  puins  conae- 
i[Uonl  on  repletion  eomo  from  parta  winch,  when  not  over- 
taxed, add  no  approfiiililc  elements  to  conseiuiisnesH;  and  it  ^i 
is  thus  with  the  \'iseera  in  goneraL  The  like  may  be  said  ^M 
of  those  pains  iniliated  wirliin  the  limbs  which  are  not  ^^ 
directly  due  to  excessea  of  action  of  the  limbs  themselves  ^j 
or  porta  of  them.  Such  pains,  consetjuont,  let  us  say,  oa^| 
gout  or  on  a  Im-ul  disease,  imply  extreme  demands  made  on  ^^ 
certain  lo«'al  stnictnrc!*  and  their  nerves,  which  when  not 
over-worked  originate  no  sensations.  The  rt-ntraj 

feelings  are  scarcely  in  any  case  made  painful  simply  by 
exeese.  Xormal  emotions  resjwnding  to  the  various  noriual 
ac1ivili(>s,  <lo  not,  Ijowever  high  they  may  rise,  become  in- 
trifiBieally  diaagrceablo.  We  havc^  indeed,  oceadonal  aliu*{ 
sion  to  states  in  which  **  joy  is  ahnost  |Hiin,**  showing  a 
perceived  approach  to  this  effect  of  excess:  but  if  pain  ao; 
caused  is  ever  actually  reached,  it  is  very  rarely. 

Thus  rect^ruirjiig,  at  the  one  extreme,  the  negative 
of  inactions,  culled  cravings,  and.  at  the  other  exti-euie,  the 
positive  pnina  of  exccaave  actions,  (he  implicnlion  ts  thatj 
pleasures  accompany  Hction?  lying  between  these  extrcmoa. 
It  is  true  that  the  jKwitive  or  negative  pain  attending  ono 
or  other  of  tlie  extremes  is  missing  among  actions  of  certainj 
orders;  and  that  other  aetion?  may  l»e  named  whii'h  are  dis- 
agreeable even  when  of  medium  intensity.    Tu  some  of  these 
coaos  the  cxplaoatioa  is  that  no  feeling  uf  the  order  due  toi 
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the  extreme  fttatc  ariaot  Ivcause  the  extreme  state  ts  not 
readied.  The  fu*'l  that  from  the  kijno^s  there  comes  no 
cra%'iiif^,  may  pair  off  with  ihe  fact  that  they  have  always 
work  to  do.  Xu  one  limgs  fur  tartiiiil  inijirewionit  for  the 
Biifficicnt  reason  that  tactual  unpreasions  arc  unceasing.  The 
emotions  that  f^  along  with  the  sueeeaaful  pnrauit  of  the 
various  objects  of  life,  cannot  well  ri?e  from  a  pleasnrablo 
degree  to  a  painful  degree;  since  the  enrironing  conditions 
which  cause  them  do  not  admit  of  the  required  progreasive 
intcnsitication.  Generally  speaking,  then,  pleasures  are  the 
conwuiiiirttits  (if  mwiiuni  aetiviticit,  where  the  aetivities  nre 
of  kinds  liable  to  be  in  excess  or  in  defect;  and  where  tiiey 
are  of  kinda  not  liable  to  be  exceasive,  pleasure  increaww 
as  the  activity  increases,  except  where  the  activity  ia  either 
constant  or  involuntary. 

Though  we  thuM  see  whereabouts  pleasure  is  to  be  found 
among  the  feelings,  it  must  be  admitted  (hut  ita  relaliuus 
remain  bnt  ill-defined.  The  conception  of  it  aa  the  con- 
cnmitant  of  an  activity  which  is  neither  too  small  nor  too 
great,  is  a  conception  open  to  a  criticism  akin  to  tliat  made 
by  Mr.  Mill  on  the  doctrine  of  Sir  W.  Hamilton,  that  '*  plea- 
sure is  a  retlex  of  the  spontaneous  and  unimpeded  exertion 
of  a  pttwer,  of  whose  energy  we  are  coiiBcious,"  and  upon 
the  kindred  doctrine  of  Aristotle,  that  it  accompanies  the 
action  of  a  healthy  faculty  on  ita  appropriate  object.     For 

there  arise  the  quearions What  constitutes  a  medium 

activity?  What  determines  that  lower  limit  of  pleasur- 
able action  below  which  there  is  craving,  and  that  higher 
limit  uf  pleasurable  action  above  which  there  is  pain? 

Is  it  poaaihie  to  answer  these  qnestions,  and  is  it  poaaiblo 
to  answer  llie  further  question — How  happen  there  to  be 
certain  feelings  (as  anmng  tastes  and  odours)  which  are 
diaaj^rceablc  in  all  degrees  of  intensity,  and  others  that  aro 
agreeable  in  all  deigrees  of  intensity  ?  Answers  are,  I  believe, 
tn  lie  found.  Hut  they  must  he  sought  in  a  region  which 
psychulugists  have  not  explored.    If  wc  study  feelings  only 


as  they  ot  present  exist,  we  shall  find  no  solution;  but  we 
mitv  &id  fl  solution  if  we  turn  to  the  past  (.'onditioua  under 
which  feelings  have  been  evolved. 

S  124.  T^t  ue  first  glnnco  at  the  fact,  sufficiently  obviou* 
and  sufiiciently  significant,  tlmt  the  extreme  state*.  jKMuUve 
and  negative,  along  with  which  pains  occur,  are  states 
inconsistent  with  that  due  haioncc  of  the  functions  cou- 
stitntiiig  health;  whereas  that  medium  state  along  with 
which  pleasure  ofoiu^  is  conaiaienl  with,  or  rather  is  de- 
manded by,  this  due  balance.  This  wc  may  eecdj»iorL 
In  a  nuitually-dependent  »et  of  organs  having  a  cort4en*u4 
of  functions,  the  very  esisteuce  of  a  si>ecial  organ  ha^'iug  Its 
special  function,  implies  Uiat  tlio  abseura  of  it£  function 
must  c-auso  disturhantH?  of  the  consensu* — implies,  too,  tbat 
its  function  may  be  raised  to  an  excess  which  must  cause 
disturbancs  of  the  eonamaua — implies,  therefore,  that  main- 
temuice  of  i\\e  0(m6«n9Hi  ^es  alon^  mlh  a  medium  degree 
of  its  function.  The  ay/rwirt  inference  involved,  that  these 
xuedium  actions  productive  of  pleaatire  must  be  beneficial, 
and  the  extreme  actions  jtrwUictive  of  pain  dctrttnental,  tt 
abundantly  confirmed  d  jwff(«T<>r»  where  the  actions  are  of 
all-ew^ntial  kinds.    Here  are  a  few  cases. 

Intense  cold  and  intense  heat  both  cause  acute  suffering, 
and  if  the  hoily  i.'f  lonjj  expoM*d  to  them  both  cause  death; 
while  8  moderate  warmth  Is  pleasurable  and  conduces  to 
physical  well-lK'ing.  Extreme  craving  for  fo<»d  accora|Muiie8 
a  hurtful  inaction  of  the.  digestive  organs,  and  if  this  eraviiig 
and  this  inactinn  prrsist  ihe  result,  is  fatal.  Conversely,  if 
solid  food,  or  liquid,  continues  to  be  swallowed  under  com- 
pulsion, rcjyardlcsii  of  the  painful  sensations  produced,  the 
effect  is  also  detrimental,  and  may  even  kill.  But  between 
these  pains  attending  deficient  and  excessive  action  there 
are  the  jitensures  of  enttng,  which  are  keenest  when  the 
henc6t  to  lie  derived  is  greatest.  To  a  person  in  health 
duly  rested,  tlic  feeling  that  aeeompaniea  absolute  inactioa 


4 
4 


4 
4 


PUASUBES  AXD.  PAINS. 


370 


of  the  miisclps  IS  iinhcarahlp;  and  ihin  inaction  is  Injurious. 
On  the  other  hand,  extreme  exertion  of  the  uiiii>(.*1e«  in 
general  ia  aliko  distressing  and  productive  of  proatration, 
while  exertion  of  a  particular  muscle  pushed  to  a  painful 
excess,  leaves  a  tcmpomry  pnnilysiH,  and  oeeasionally,  by 
nipturing  some  of  the  nniiu-iilar  fibres,  entails  prolonged 
iiselewnesa.  Arrest  of  hn-athinK  by  forcible  closure  of  the 
airpasHigcfi,  c8Ude«  an  intolerable  stale  of  euDsciousneaaj. 
and  life  s«>on  eeasei*  if  there  is  no  relief.  The  breathing  of 
foul  air  is  injurious  as  well  as  repugnant;  while  the  breath- 
ing of  air  that  ia  oxcejUiiinally  fresh  And  pure,  is  both  plea- 
sui-able  and  physically  advantageous.  So,  too,  is  it  with 
ihe  feelings  causcti  by  contacts  with  objcrta.  Tliough,  as 
above  pointed  out,  we  cannot  be  Jebarrci  from  these,  and 
therefore  have  no  craving  for  them  and  little  or  no  pleasure 
in  them,  yet  wo  are  liable  to  exeesses  of  them  and  the  ac- 
companying pains;  and  these  pains  are  the  erirrclativps  of 
detrimental  resiiits^cnishings,  and  brnlies,  and  lai-eraiions. 
Tt  18  even  so  with  extremely  strong  tastes  and  smells.  The 
intense  vegetal  bitters  are  polionmis  in  any  considerable 
quantities,  and  the  iutensest  are  poisonous  in  very  small 
quantities.  Powerful  acids,  too,  arc  poisonous — being, 
indeed,  immediately  dwtnnrtive  of  the  membranes  they 
tonch.  And  gases  that  violently  irritate  when  inhaled,  as 
concentrated  ammonia,  or  as  pure  chlorine,  or  as  hydro- 
chloric acid,  work  deleterious  effect*. 

These  facti)  should  of  themselves  suffice  to  produce  tlieq 
conviction^  spitu  of  apparejit  exceptions,  that  pains  ar 
the  correlativcB  of  actions  injurious  to  the  oiTiaaism,  while 
pleasures  are  the  correlatives  of  actions  enndueivo  to  ita 
welfare.  We  need  nnt.  however,  rest  nati;«fie<l  with  an  in- 
duction from  these  instances  yielded  by  t-hc  easential  vital 
functions ;  for  it  is  an  incntable  dwhiction  from  the 
hypothesis  of  Evolution,  that  races  of  sentient  creatures 
could  have  como  into  existence  under  no  other  con- 
didons. 
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§  12r».  Tf  we  subfitihite  for  thn  word  Pleasure  the  oqui 
lent  plirase — a  feeling  which  wc  seek  to  hnng  into  con- 
tK.'ioii«tiosa  And  retain  thero,  uid  if  wc  6iilHt!tut«  for  Uie 
word  Pain  llie  Wjiiivaleiit  phrase — a  feeling  which  we  aeek 
to  get  out  of  couseioiiancss  and  to  keep  out ;  wc  see  at  onca 
that,  if  the  states  of  eoiitH>.ioui4iiei»  wliieh  a  creature  endea- 
vours to  maintain  art?  the  yorrelativta  of  injurious  actions, 
and  if  the  atatea  of  conBciousncaa  which  it  endeavours 
to  furpel  are  the  correlatives  of  Iwneficial  aetiona, 
it  must  quickly  disappear  through  persistence  in  the  in- 
jurious and  avoidauee  of  the  beueficlal.  lu  other  words, 
those  races  of  Leings  only  can  have  Hurvived  in  which,  on 
the  average,  agreejihle  or  desired  feelings  went  along  with 
acti\'itic8  conducive  1o  llie  maintenance  of  life,  while  dla- 
agreeahle  and  habitually-avoided  feelings  went  along  with 
activities  directly  or  indirectly  dcatructivo  of  life;  and  thoro 
must  ever  have  been,  other  things  equal,  the  moet  numer- 
ous and  long-continued  mirvivals  among  races  in  which 
iheee  adjustments  of  feelings  to  actions  were  the  beat,  tend- 
ing ever  to  bring  almut  perfect  adjmttment. 

If  we  excppr,  the  human  race  and  some  of  the  highest 
allied  races,  in  which  foresight  of  distant  ooti8Cf)nencetf  in- 
troduces a  coinplicating  clpmont,  it  Is  undeniable  that  every 
animal  habitually  jfcraists  in  each  act  which  gives  pleasure, 
8o  long  as  it  is  does  bo,  and  dcfusta  from  each  act  which  ^ves 
pain.  It  ii*  manifest  that,  for  creatures  of  low  intelligence, 
imable  to  trace  involved  sequences  of  effects,  there  can  be 
no  other  gnidance.  It  is  manifest  that  in  proportion  as  this 
guidance  approaches  completeness,  the  life  will  be  long;  and 
that  the  life  will  lie  tnhort  in  pro{Hirtion  as  it  falls  short  of 
eompleteness.  Whence  it  follon's  that  as.  other  tilings 
e<iual,  the  longer-livnl  indindnnla  of  any  species  will  more 
fTe<|nently  produce  and  rear  progeny  than  the  !ihorter-li\*ed, 
the  deticcndsuts  of  the  one  must  tend  to  replace  those  of 
the  other — a  proceas  which,  (Kjually  operative  among  the 
multiplying  familie«  of  these  surviving  descendants,  cannot 
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but  work  towanls  niHintenancc  and  unprovcmcnt  of  the 
giiulaiiot'. 

How  thpn,  it  will  1m*  asked,  does  it  happen  that  animals 
Bometinies  die  from  oatinf;  poisonous  planrs,  or  siurfeit  them- 
tielvoB  fatally  with  kinds  of  foo^l  which,  through  wlioleiwuie 
in  moderate  quantities,  are  injurious  in  krgc  quantities! 
The  reply  is  tiiat,  bv  natural  selection,  the  puidanee  of  plea- 
snrt-ft  nn<l  |HiiiiK  c-an  he  adjustoil  only  lo  the  eireums^laiicee 
of  tlie  habitat  within  which  the  8[>ecia]  ty^M?  lio^  heeii  evolved. 
Sumvnl  of  the  fittest  cannot  Uriuj;  the  ini-linaiiona  and  aver- 
sions into  harmony  with  nnfelt  conditions  And  since  each 
specie*  under  pressure  of  inereauing  numbers  ia  ever  llirust- 
ing  iliieif  into  adjacent  environments,  its  members  must  from 
time  to  time  moct  with  plants,  with  pi'ey,  witli  enemiea, 
with  pliysical  actions,  of  whirb  neither  they  nor  their 
ancestors  have  had  experience,  and  to  which  their  feelings 
arc  imadapted.  Xot  only  by  migration  into  other  habitata, 
but  also  by  eliangee,  inor^^anic  and  organic,  within  it«  own 
lialiilat.  does  each  species  suffer  from  failures  of  udju»luicut. 
But  mis-ad juatment  inevitably  seta  up  rc-Hdjustment.  Tboec 
individuals  in  whom  the  likes  and  dislikes  happen  to  be 
most  out  o£  harmony  with  the  new  circumstances,  are  the 
first  to  disapi>ear.  And  if  the  race  coutlmtes  to  exist  there 
eaiiDot  but  arise,  by  perpetual  killing-<tff  of  the  least 
adapted,  a  variety  liaving  feelingn  that  serve  as  mccutives 
and  deterrents  in  the  modified  w«y  required. 

We  will  consider  more  at  length,  in  connection  with  our 
own  race,  the  qualifications  with  which  the  general  kw  must 
be  received. 


n 


%  ls!6.  )lankind  shows  ns  in  many  conspicuous  ways,  the 
failures  of  adjustment  that  follow  changes  of  environing 
conditions — not  so  much  the  changes  which  migrations  in- 
volve, lltongh  these  too  are  to  l)e  taken  into  aoconnt,  but 
the  changes  caused  by  the  gn>wtli  of  large  societies. 

rre-liititork'  men,  like  men  as  we  find  tbem  still  in  many 


i 


THE  INDCCTIOKS  OP  PSTrilOLOGT. 


parts  of  the  Karth,  had  feeling  ronf?nmn$  with  (be  wander^ 
itig  prwlatory  life,  only  iacipicntly  sonul,  which  they  had  lo 
Ined.  Inadoqiiato  siipjdy  of  \rild  fooii  eomiK^ncvl  some  of 
thpir  dRs<>(>ii(iani^  to  li(>caine  panlnral  and  agrii'ultiiral:  and 
\hi'!H'  multiplied  iulo  [wptilous  tribes  and  evcntnnllj  into 
nctf l(^J  <*nmni nil i ties.  They  were  thereby  eiit  off  from  activi- 
tivn  like-  iliiwe  of  the  men  whoso  ehflrnct^rs  thoy  inlientcd, 
and  won?  forocd  into  aetivitiea  to  which  their  inhv-rilvd 
eharHcUTw  fiinii«hed  no  inceuttve».  Tliroiighout  the  m>urse 
of  ctviliziition  this  has  been,  and  continues  in  1arg« 
tti(>nHHrD  \o  be.  tbo  aoiiFce  of  diflconlanres  l>otween  in- 
elinriTioiif  and  rofjiiirenients.  On  the  one  hand,  thera 
Htill  Biirvivc  ihfise  feelings,  quite  proper  to  our  remote 
iineeHtuFR,  which  find  their  gratifieatioii  in  th«  dd- 
mnic'tive  aetivitiefi  of  the  chaf*  and  in  warfare — feelings 
which,  aiiti-sM-ial  as  ie  the  conduct  they  prompt,  in- 
directly  cause  numerous  mitierieft.  On  the  other  hand, 
jMjrwjtIenf  (ind  moiint<)iious  lalmur  Ims  been  remlered  by 
the  prf«.-4iire  of  population  a  neeeflHity;  and  though  to 
rtrili/X'd  rnen  work  is  by  no  means  so  repugnant  as  to 
Mvages,  and  to  a  few  i»  even  a  wturce  of  p1oa!<ure,  yet  the 
re-n'ljiistmeut  ban  at  present  gone  by  no  meang  so  far  tliat 
jileaRurc  in  habltujilly  fouutl  in  the  amount  of  wofIil  habitu- 
ally required.  Furllier,  it  is  to  be  olieerveil  that  many  of  the 
imluHtrinl  nctivitiefl  which  llio  stniggle  for  existeuce  baa 
tliniBt.  on  the  meinbers  of  modem  aoeieties,  are  in-door 
Stivitiee — flctivitles  not  only*  unrespondcd  to  by  the  feel- 
ingH  inherited  from  aboriginal  men,  but  in  direct  cou6ict 
with  those  mere  remotely  inheriled  and  deeply  organized 
fiHrlings  which  prompt  a  varied  life  in  the  ojien  air. 

Stwondiiry  diwrt^lnnees,  and  resulting  derangements  of 
the  noniial  guidance,  are  indirerily  caused  by  this  enforced 
pvnu^tence  in  babits  of  life  at  variance  with  the  needs  of  the 
conptitutiou.  A  sedentary  occupation  pursned  for  yenrs  in  a 
eontinril  air,  rfgiirdiess  oi  protesting  seuwitiong,  Imngs  about 
a  degenerate  phy»ical  state  in  M'hich  the  inherited  feelings 
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are  greatly  out  of  barmouv  with  Uie  euperiuduccd  roi^uire- 
mnnte  of  the  body.  Desired  (cods,  originally  ajipropriat^', 
h^ome  indigegiible.  An  air  pi t*aaii re-giving  by  its  freah- 
ncaa  to  thoM?  in  vigour,  hrlngA  cciUh  and  rhi-niiiati.4iri9. 
Amounts  of  oxertirtn  and  excitement  naturftlly  heahhful  and 
gratifying,  are  fonu<l  injurious.  All  which  ev'Ait,  due  though 
they  are  tocontinue*!  disrvgarfl  uf  the  (guidance  of  inherited 
foelinga,  conic  eventually  to  be  mistaken  for  proofs  that  the 
guidance  of  inherited  feelings  i»  worthless. 

There  ia  yet  another  derivative  raiiae  of  derangement. 
T^ten  whose  eircunistanees  comiK-l  tliera  day  after  day  to  en  II 
certain  powers  into  undue  ami  painful  action,  while  they  are 
abut  out  from  uiotit  uf  the  pleasures  aceotupanylug  the  due 
action  of  other  puwere.  are  liable  to  carry  toci  far  sut'h  plea- 
surable actions  as  remain  to  them.  After  disagreeable  Btatea 
of  confwionsnesfi  long  Kubniittnl  to,  an  agreeable  state  of 
conBcionsnesB  is  received  with  eagerness:  and  in  the  absence 
of  alternative  agreeable  states  is  maintained  by  too  great  a 
persistence  in  the  action  which  bringe  it.  Ilcnee  arise 
variouB  kinds  of  excciw.  Feelings  which  would  not  have 
niit^Icfl  men  if  all  (heir  otlier  feelings  hud  had  appropriate 
spheres  of  action,  become  misleadirtg  when  these  other  feel- 
ings nr*'  repre^s-wvl.  And  then  there  is  chaTge<l  upon  the 
active  feelings  that  misguidance  which  has  arisen  from  en- 
force<I  disobedience  to  the  rest. 

The  rectification  of  these  profound  and  multitudinous  dis- 
cordances by  the  re-e<juiIihralion  of  ronatitutiou  and  condi- 
tions, proceeds  in  the  human  race  very  slowly,  for  several 
reasons.    They  are  these.  As  pointwl  out  in  the 

J*rineij>le8  of  Biology,  §  IfiO,  the  fitting  of  an  organism 
to  new  circumstances  becomes  less  and  less  easily  effected  by 
survival  of  the  6ttcst  in  proportion  as  the  organism  l>ecomca 
complex.  This  is  illustrated  nnjst  clearly  among  ourselves. 
There  are  so  many  kinds  nf  sniwriorities  which  severally 
enable  men  to  survive,  notwithstanding  accompanying  in- 
feriorities, that  natural  selection  cannot  by  itaelf  rectify  any 
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|wrticular  iinfitiirsdi:  rsiH^tnnlly  if,  b»  usiihUv  hupp 
arc  co^xintinf^  untitQCjtiKs  which  all  van,-  itnli^iiontli'ntlv. 
Tndirert  (V|))ilihratioii  rim  play  but  a  eocondnr.v  part,  aiul  the 
changp  iiHvinp  to  be  wrouRht  by  direct  ccpiiU  brat  ion,  or  il 
inhiTilonrc  nf  fiinrtionally-protluced  alterationa,  U  slow* 
than  it  would  i>thcrwi*c  Ih-.  Again,  the  conditit 

to  which  we  itiual  be  re-adapted  an?  lheitiM>lvei>  chan^^iij 
Each  further  UMMlifiratinii  of  human  nature  iiiuki>s  pfji^iblc 
further  sooial  nnHliHeation.    The  environment  alien*  ajor 
with  altemtion  of  the  eonutitutiou.    Hcnee  there  is  rEH]nir«d 
r©-adjUHtmenl  nimn  re-adjuHtnient.  Once  more, 

snch  help  to  re-ad jui^iiiient  a»  wouM  rmult  fmm  surviral  of 
the  fittest  if  individuahi  in  rooet  r&cpect^  ill-fitiod  were 
allowed  to  diaappcAr,  if  in  ^eat  iMirt  preventeil.  Indeed, 
the  iinberilo  and  idle  are  artttioially  I'tmliUiI  to  mullipj^ 
the  expense  of  the  capahte  and  industrioua. 

In  the  eafle  of  mankind,  then,  ihi^rt'  hait  ariiien,  and 
long  continue,  a  deep  and  involved  derangement  of  the, 
natural  connexions  between  pleasures  and  beneficial  actioi 
and  between  [lain^  and  detrimental  actions — u  derangemei 
which  BO  otwurca  these  natural  connexions  that  oven 
reverse  connexinti?  are  su|){>i>M>d  to  ubtuin.  And  the  half- 
avowed  lielief,  very  commonly  to  be  met  with,  that  painfnl 
netionii  are  lM>nefioial  and  pleafliirable  actiomi  detrimental, 
low  l»e<-n.  ami  still  is,  nplicld  by  creeds  which  pronent  for 
the  worahip  of  men  a  Bein^  who  ia  suppoaeil  to  be  diepleasei] 
will)  them  if  Lliey  seek  gratiticuttouA,  and  to  be  prupiUatc 
by  {rratiiitons  seli-denials  and  even  by  aelf-torturea. 


S  127.  Hem,  however,  we  accept  the  inevitable  coroltai 
from  the  general  doctrine  nf  Evolution,  that  pleasures  are 
the  incentives  to  life-supporting  acta  and  pains  the  deterrent 
from  life-destroying  acts.     Not  only  do  we  «ee  that  amonj 
inferiur  wnlicnt  erealiirea  this  giiidam-e  is  undeniably  effi- 
cient, but  also  that  it  U  undeniably  efficient  in  ourselves,  bo 
far  as  regards  the  functions  on  which  life  immediately- 
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depotidii.  And  we  cannot  iirre  siippneo  that  a  regulattvo 
fivetcm  efficient  for  flllpsiirniiiil  iictions  has  to  he  revcrwd 
for  Uio  action*  growing  out  of  them. 

One  more  ipiaUtK-ation  has  to  l>e  made.  We  are  apt 
to  take  for  granted  that  the  beneficial  actions  seriireJ  must 
be  actions  b<^ncticial  to  the  indiWdual;  'wherros  the  otilv 
TiwpSHity  ig  that  thev  nhall  Iw  beneficial  tu  the  race.  The 
two  are  by  no  means  identical.  Up  to  a  wrtain  pciint,  while 
the  individual  is  young  and  not  yet  fertile,  its  welfare  and 
the  welfare  nf  the  race  )>o  together;  hut  when  the  repro- 
duclire  age  is  reached,  the  welfare  of  ihe  individual  and  of 
the  race  cease  to  be  the  same,  ami  may  be  diametrically 
(ipiKisetl.  In  fact  they  are  dianietTirally  oppoiJed  more  fre- 
quently than  not.  I  do  not  refer  merely  to  those  cases  of 
aaexual  genesiit  prevalent  among  the  lower  types  of  animals, 
in  which,  by  the  hrenking  up  of  its  body  into  two  or  more, 
the  individuality  cii  the  parent  U  lost  in  the  individual iiies 
of  the  otfHpring;  but  I  refer  to  those  case:;  of  sexual  gencstR, 
very  general  among  invi-rtebrale  animals,  in  which  the  death 
of  the  parents  is  a  nonnal  result  of  propagation.  In  the 
great  dam  Insectn,  the  species  of  which  out-nurober  all 
other  animal  specie*,  the  rule  is  that  the  male  lives  only 
until  a  new  generation  has  been  begotten,  and  that  the 
female  dies  as  soon  as  the  eggs  are  depoeitecl,  or,  as  in  some 
cues,  leaves  the  dead  shell  of  her  body  to  be  a  protecting 
cover  to  the  eggR.  Here,  however,  each  new  genoratiim 
does  not  depend  for  its  welfare  on  continucfl  life  of  the  old. 
Where,  as  among  the  higher  animals,  the  offspring  have  to  he 
fofitered.  fturWval  of  the  fittest  iinist  eutablish  such  a  consti- 
tutional halaiirp  that  obedience  to  the  fcelingn,  ]»cripheral 
and  central,  which  secure  tlie  maintenauire  of  the  species 
cannot  l»e  fatal  or  even  s*'rio^^^^ly  injurioii!'.  And  where.  a« 
in  tile  highest  tvpes,  8uceesi>ive  broods  or  auccessive  individ- 
uals arc  produt^  during  a  scries  of  years,  and  eapedally 
where  the  auccessive  individuals  *o  prwiurcd  have  to  he  fos- 
tered for  long  periods,  the  implied  satisfaction  of  tlie  feel- 
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Iiigs  must  \»  nonautent  with  parental  welfare.    If  we  cannot 
infer,  as  a  neressarv  rrault  of  Hurvivnl  of  the  fittest,  that  1^| 
guidance  of  tlio  feeling  is  here  beneficial  to  the  individnil^ 
we  caa  at  any  rate  infer  that  it  lit  not  detriuieutal. 

Thug,  considering  as  transitional  those  many  anomalitv 
that  acL'Otnpany  the  adaptation  of  the  human  race  to  aotMal 
conditions,  and  taking  airuuut  of  the  iiiial location  just 
made,  we  conclude  that,  up  to  tlie  rcpwductive  age»  pains 
are  the  conromitantfl  of  actions  injurious  both  to  tJie  indi- 
vidual and  to  the  species,  while  pleasures  are  the  concomi- 
Iaiit8  uf  actiunK  Ix'neficial  both  to  the  indindual  and  to  the 
sjHK'ie^;  and  that  wliiU-,  after  repruductiou  commences,  the 
same  relations  continue  to  hoh!,  the  additional  rcktiona  \m^ 
tween  feelingA  and  action:^  which  then  arise,  niaj  be  nfi^f 
reverse  kind,  but  that  the  reversal  cannot  obtain  among  the 
higher  tvpea  of  aeoticnt  beings. 

^128.  A  few  woffle  muet  be  added  on  one  ftirtbcr 
question — What  are  the  intrinsic  natures  of  Pleasure-t  and 
Pains,  pflvchologically  con«idere<li  This  question  appear*  i 
unannwerable,  and  may  c\*entua11y  prove  to  be  so.  Wi^H 
out  here  attempting  to  answer  it,  I  will  briefly  set  dow^r 
three  allied  fi:eneral  facts  which  indicate  the  direction  i^i 
which  an  answer  is  to  be  found,  if  there  is  one.  ^M 

Fieasuree  to  a  lai^  extent,  and  Pains  to  some  extent,  ar^ 
aeparate  from,  and  additional  to,  the  feelings  mth  which  we 
habitnally  identify  them.    If  I  hear  a  flound  of  beautiful 
quality,  an  agreeable  state  of  consciousness  is  produced; 
but  if  this  sound  is  unceasing,  or  perpetually  repeated, 
state  of  coQsciousneas  loses  its  agreeableneas  without  oth 
wise  changing.     A  glow  of  delight  accompanies  The  s 
of  B  fine  colour;  but  after  havjnp  the  eolnur  before  the  e 
far  a  long  time  there  rtmiains  only  the  eonsciousne%  of  its 
quality — the  delight  is  gone.    Similarly,  if  1  go  on  tasting 
something  sweet,  there  comes  a  time  when  the  gratification 
ends,  though  the  sense  of  sweetness  continues.    Uoubtlew 
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the  sense  of  sweetueos  itself  eventuully  beconi«s  dendeneU; 
bnt  the  gratification  gives  place  to  nausea  before  this 
happens.  Aiihmi}!'  Puins  the  {wirallol  ia*'t  in  leas 

conspieuoua;  hnt  it  is  not  difficult  to  pereeive  that  along 
with  the  localizeil  pain,  aay  of  a  brui&e  or  a  bum,  there 
goes  an  element  of  distrese  that  is  not  IcK-alized. 

The  Becond  of  thcitc  allied  truths,  illustrations  of  which 
serre  in  part  to  re-i)luHtratc  the  Erst,  is  that  Pleasures  and 
Pains  may  be  ao<iuirfd — may  bo,  as  it  were,  superposed  on 
certain  feelings  which  did  not  originally  yield  them. 
Smokera,  anutf-takcrs,  and  those  who  chew  tobacco,  fumiidi 
familiar  instances  of  tliQ  way  in  which  long  persiatence  in  a 
sensation  not  originally  pleasurable,  makes  it  pleasurable — 
the  M-ntiutiuu  itself  remainiug  uuuliauged.  The  like  happens 
'H'itk  various  ftHHls  and  drinks,  which,  at  first  distasteful,  are 
afterwards  greatly  relialied  if  frequently  taken.  Common 
sayings  almiit  the  efFeris  of  haliit  imply  n'cognilLon  of  thia 
truth  a*  holding  with  feelings  of  other  orders.  That 

acute  pain  can  be  superinduced  on  feelings  originally  agree- 
uble  or  indifTerent,  we  have  no  proof.  But  we  have  jiroof 
that  the  state  of  consciousness  called  disgust  nuy  bft  mado 
inseparable  from  a  feeling  (hat  was  once  p]ea3uniblo.  Tlie 
extreme  repugnances  shown  by  diildrf-n  to  the  sweet  things 
given  them  along  with  medicines,  are  illustrations;  and  pro- 
bably nearly  every  one  can  furni-th  from  his  own  experience 
some  instance  of  aequircil  aversion  of  another  order. 

The  third  of  these  allied  facts  is  that  Pleasures  are  more 
like  one  anotlier  than  are  thf  feelings  which  yield  tliem, 
and  that  among  Pains  we  may  trace  a  parallel  res^^niblance. 
The  wave  of  delight  produced  by  the  right  of  a  grand  huid- 
ftcape,  is  qualitatively  much  the  same  as  that  produced  by 
an  expressive  musical  c-sdence.  Tliere  is  close  kinship  l»- 
tween  the  agreeable  feelings  ftrou8e<r,  the  one  by  a  kind 
word  and  tlie  otlier  by  a  highly  poetical  t})ought  Nay,  it 
needs  but  to  mark  the  neoonipanying  exjireseion  of  face,, 
to  perceive  that  oven  the  pleasure  which  an  eiupiisite  per- 
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fume  yielik  is  to  a  considerable  extent  of  tbe  same  nature. 
Indeed,  the  frequent  application  of  tlie  words  sweet,  delici- 
ous,  inc.,  to  things  and  acta  of  ail  kinda  that  yield  great 
pleasure,  shows  tliat  thia  similarity  is  hahitiiallj'  recog- 
nized. Pains  display  this  kinship  atill  mon> 
conspicuously.  Though  the  ordinary  fcelingB  of  heat,  of 
pressure,  and  of  muscular  tension,  resemble  one  another 
but  little,  yet  when  they  are  severally  raised  to  high  in- 
tensltiea  the  resulting  pains  arc  nearly  allied.  Indeed,  there 
is  an  obvious,  family  likeness  among  all  the  peripheral  p&im 
when  intense,  and  atnong  all  the  central  paius  when  Intense. 
These  three  general  facta  taken  together,  warrant  the 
BUspieiou  that  while  Pleasures  and  Pains  are  partly  con- 
Btituted  of  those  local  and  conHpieuous  elexneiits  of  feeling 
directly  aroused  by  apct'ial  stimuli,  they  are  larjfoly,  if 
□ot  luaiuly,  composed  of  secondary  elements  of  feeling 
aroused  indirectly  by  diffused  stimulation  of  the  nervous 
system.  In  a  future  part  of  thia  work  we  may  find  further 
reasons  for  believing  this. 
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§  129.  Having  in  the  firet  part  of  this  wnrk  contem- 
plated those  fmH»  of  nervous  stnieturc  and  fiiiiction  whinh 
form  the  data  of  Paychologv;  and  havings  in  the  part  just 
closet],  (grouped  tojjpthcr  the  inductions  drawn  from  a 
general  survey  of  inontal  etatcfi  and  processes;  we  are  pre- 
pared for  a  dwluctivc  iiiterpreutioii.  The  fiehl  of  inquiry 
which  wo  inci<lentallv  entered  in  the  hiat  chapter,  wlicn 
seeking  an  ex]>laniition  <tf  the  phenomena  of  pleasure  and 
pain,  we  have  now  to  explore  gjstematically  throughout  its 
whole  extent. 

If  the  doctrine  of  Evolution  is  Inie,  liie  inevitable  impli- 
cation is  that  Mind  can  be  umlor^tood  only  by  olM^erving 
how  Mind  is  L'vo|ve<!.  If  creatures  of  the  most  elevat 
kindfl  have  reaohed   those   highly   integrated,   very   defi-1 
nite,  and  extremely  hetero^^eneotiB  ot^anizations  they  po»* 
pejw,  thronph  miMlifiratlons  upon  modifications  accumnlatedj 
during  an  iinnieasurubic  past — if  the  develo[«d   nervous < 
<  This  Chapter  $UuuU  in  plneo  of  five  ehftpten  vhich.  In  the  oristnal 
edition  of  Ihifl  wnrk,  prcpKm)  tho  w»7  for  thp  Ocm-nl  SynthciUK.    Th«  i 
first  nt  Ui^m.  on  Method,  I  hnfM»  erentiially  w  incliidp  in  sn  [nlrtxliittioa'l 
to   FirMf  Pn'nrifili-n.    Th»  ftlhpr»  nr*  now  ^rnhndiM  in   Part  I.  of  the 
prinrifjfji  of  RirJog^,     Est^pt  by  the  omiFWion  of  Ihpwi  inlriiductory 
chitplen.  the  (IvnenU  Syntha^lK  remains  in  gubstanw  uDcb«nf«l ;  bat  it 
hoii  Iwcn  much  iinprorad  in  expivK«inn. 
SO  iOt 
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evstcms  of  such  creatures  have  pained  their  complex 
stru('Uirc?8  and  fimctioiis  little  b}*  little;  then,  noceflaarily, 
tlie  involved  fontis  of  consciousness  whicli  are  the  eorre- 
lalives  of  the*e  complex  struoturea  and  fuiuiiuiui  must 
have  arisen  bv  degrees.  And  aa  it  ia  iuiposdihle  trut,v  to 
comprehend  the  organization  of  the  body  in  general,  or  of 
llic  nervous  sy:*tem  in  particular,  without  traciiifi;  it£  suc- 
ceesive  stages  of  complication;  mi  it  must  he  inifHiewible  tti 
comprehend  mental  orgauizulion  without  similarly  tracing 
itit  •itHge^ 

Here,  then,  we  commence  the  study  of  Jlind  as  objec- 
tively iiianifeiitt^  in  itg  aft'ending  gradaliona  through  the 
various  types  of  acutient  beiu^ 

%  130.  From  what  point  are  we  likely  to  obtain  tlte 
widest  view  of  this  evolution  i  How  shall  we  guide  our- 
selves towards  a  conception  general  enough  to  include  tJie 
entire  range  of  mental  manifestations,  up  from  creatnre« 
that  yield  but  the  faintest  tmce§  of  feeling  to  creatures 
having  iutellecid  and  emotions  like  our  own! 

In  pursuance  of  the  method  of  choomng  hvjHjthesee,  we 
must  compare  mental  phenomena  with  the  phenomena  most 
like  them,  and  observe  what  character,  prt^seiited  by  no 
other  phenomena,  they  both  preeent.*  A  generaliMlion 
uniting  two  different  but  atlieil  clua^eii  of  facta,  neeesaarily 
unitf^  all  the  faotii  contained  in  either  clotw.  Hence,  if  we 
find  a  fomiuta  which  along  with  mental  evolution  includes 
the  evolution  nearest  akin  to  it,  we  shall,  by  implication, 
find  a  formula  comprehending  the  entire  procesE  of  mental 
evolution.  It  may  afterwanis  W  needful  so  to  limit  this 
formula  that  mental  evolution  alone  Is  expressed  by  it.  But 
We  shall  U-st  fulfil  the  re«iuirenient3  of  clear  e?(position  hy 
6nt  exhibiting  mental  evolution  as  it  may  be  moat  gene- 
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rally  conceiveO,  aiid  ^ubeequeuU/  i^pevializing  the  concep- 
tion. 

The  phenomena  wliich  those  of  Mind  resemble  in  the 
greater  degree  are  those  of  bodily  life.  While  thcMj 
classes  of  phenomena  are  ijitimately  related  to  one  another, 
they  ore  related  to  «ther  classes  of  phenomena  in  compara- 
tively remote  ways.  Our  quealion,  tlierefore,  becomes — 
What  IB  it  tliat  lueniul  lifo  and  bodily  life  linve  in  common  j 
And  thii!  amuimts  to  the  qiietitJon — AV'hat  distiugnislics  lifo 
in  general? 

§  131.  TUu8,  in  looking  for  a  conception  of  mental  evolu- 
tion aiiHicieully  large  to  take  iu  all  the  facts,  we  uro  led 
baek  to  the  definition  of  life  reached  at  the  out^t  of  the 
Principle*  of  Bi<Aogy. 

In  Part  T.,  Chap.  TV.  of  that  work,  the  proximate  irjoa  wo 
arrived  at  was  that  life  is  *'  the  definite  combination  of  hete- 
rogeneous changes,  both  eimultaneoua  and  successive."  In 
the  next  eha]>ter  Lt  was  shown  that  to  develop  this  proxi- 
mate idea  into  a  complete  idea,  it  la  neetUiil  to  reeognize 
the  connexion  between  theae  actions  going  on  within  an 
organiam  and  the  actions  going  on  wttliout  it.  We  saw 
that  Life  is  adequately  conceived  only  when  we  tliink  of  tt 
as  "  the  definite  combination  of  hetcrogeneoiw  changes, 
both  simultaneous  and  successive,  in  correspondence  witli 
estenial  co-e?dslences  and  sequences,"  Afler\vard3  this 
definition  wnii  found  to  be  reducible  to  the  briefer  defini- 
tion— "  The  contitinous  adjustment  of  internal  relations  to 
exteninl  rclntiona;  "  and  though,  by  IcnWng  out  the  cha- 
raerrristic  of  helcrogeneity,  this  definitiim  is  rendore<i  some- 
what too  wide,  §0  that  it  includes  a  few  non-vital  phenomena 
which  simulate  vitality,  yet  practically  no  error  la  likely  to 
result  from  its  use. 

That  IJfe  conHifitfl  in  the  maintenance  of  inner  actions 
correBponding  with  outer  actions,  was  confirmed  on  furtlier 
observing  how  the  degree  of  Life  varies  as  the  degree  of 
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correspondence.     It  was  pointod  out  that,  beginning  with 
the  low  IJie  of  plants  and  of  rudimentary  aabuals,  the 
progretM  to  life  of  higher  and  higher  kinds  ewwulially  con- 
sists in  a  contiiuml  impro%«nient  of  the  adaptation  between 
,  organic  proccssea  and  proceawes  which  environ  the  orgauisni. 
We  ohserved  how  along  with  eoitiplesity  of  organization 
there  goes  un  increase  in  the  number,  in  the  range,  in  the 
Bpeciality,  in  the  complexity,  of  the  adjustments  of  inner 
relations  to  outer  relationH.    And  in  tracing  up  the  increase 
\vc  found  oucvelvos  passing  without  break  from  (he  plie> 
uoinena  of  bodily  life  Co  t)ie  phenomena  of  mental  life.        ^, 
We  have  now  to  start  afresh,  and  to  develop  the  genera^| 
truth  there  briefly  indicated  into  a  combination  of  moW^ 
special  truths. 


S  132.  In  doing  this  it  will  he  needful  to  Iwgin  with  tlia 
life  of  fonns  almost  too  simple  to  be  culled  organisms,  that 
we  may  note  the  first  traces  of  differentiation  between  the 
vital  actions  vre  class  as  physical  and  the  vital  actions  we 
class  as  psychical.  Though  throughout  we  tthali  continue 
to  regard  these  two  classes  of  actions  as  falling  within  the 
one  elasa  marked  out  by  our  definition,  yet,  as  we  follow 
under  each  of  its  several  aspects  the  pmgnss  of  the  corre- 
spondence between  the  organism  and  its  environment,  the 
reader  will  not  fail  to  oliacrve  how  we  pass  from  the  physi 
to  the  psychical  the  moment  we  rise  above  the  correspoa 
euces  that  ar«  few,  gimple,  and  immediate. 


I 


i 


CHAPTER  n. 


THE  COBB£aPOXD£XC£    A8    DIIUECT   A5D   nOUOaEICBOCS. 


g  133.  The  lowest  life  is  foiiml  in  environments  of  iin- 
usiial  Biin[»lioity.  !)[ost  environments  prpscni  both  co* 
existenees  and  sequences;  but  there  are  some  winch,  for  s 
short  time,  prc^nt  co-existences  oulv;  auJ  in  these,  during 
tbie  sliort  time,  occur  the  least  developed  or^^iic  foruu.  Of 
those  claaeed  with  the  vegetal  kingdom,  mav  be  instanced 
the  Yeast-plant,  and  the  Proiococcua  nivalis  or  rod  snow-, 
alga.  Of  those  held  to  bo  of  animal  nature,  the  Or^garina 
and  the  Hydatid  may  be  taken  as  samples. 

The  life  of  each  of  thoBC  organiams  conaists,  almost 
wholly,  of  a  few  eon  torn  fwraucoua  procesfica  adjusted  to  the 
co-existent  pni[>erties  of  the  medium  which  surrounds  it. 
The  yeast-plant  has  for  it«  habitat  a  fluid  consisting  of 
water  holding  in  solution  certain  oxy-hydro-earbon*,  some 
nttrogenoua  matter,  oxygen,  and  probably  other  elements 
in  minor  proportions.  That  it  may  flourish,  the  water  must 
be  neither  very  hot  nor  very  cold;  and  light  must  be  ex- 
eluded.  Tho  conditions  U-ing  fnlfiUod,  the  yeastplant  dis- 
plays what  we  call  vital  changes,  in  correspondence  with 
chemical  changes  among  the  Bulwtancea  bathing  its  surface. 
The  cell  groAvs  and  multiplies;  the  fluid  ferments;  and 
while  the  fluid  continues  to  supply  the  needful  materials 
under  ihe  needful  conditions,  the  coll  contitines  to  manifest 
the  same  phenomena.    But  let  the  temperature  be  conaider- 
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ably  raided,  or  gome  of  the  ingredients  exhausted,  and  the, 
aclioDB  cea^te.  The  life,  limited  in  length  to  the  brief  ]>eno4^H 
during  which  the  environment  remains  praelically  uniform,^^ 
exhibits  no  suceeasive  changes  sueh  as  those  by  which  a 
shrub  responds  to  the  alicmations  of  day  and  night,  and 
the  eeasoiis.  Excluding  those  nindifirations  of  form  ant 
size  which  are  the  necea«ary  concomitants  of  continued' 
assimilation,  the  only  ciuccessive  changes  exliibitcd  by  the 
yeast -plant  in  common  nith  the  liigher  jilants,  are  those 
which  end  in  tli«  furiiiaiion  of  apor^?.  Dcterniiuetl  as  tliey 
probably  are  by  the  diminishing  quantities  of  the  materials 
needful  for  growth,  these  gteneralive  actions  may  be  ro- 
gflrde<l  as  sxiccesaivo  changes  in  the  organism  corrcsi>onding 
with  enccessive  changes  in  the  environment;  and  meet 
likely  there  ia  no  organism  but  what,  in  addition  to  the 
simultaneous  processes  taking  place  in  it,  undei^oes  a  serial, 
process  of  this  character.  EWdently,  however,  the  tw< 
orders  of  changes,  answering  in  this  case  to  the  two  all- 
essential  functions  of  ai»imilation  and  reproduction,  exist^ 
under  their  simplest  forms  in  correspondence  with  the  aim-  . 
plest  relations  in  the  environment;  and  ending  as  ihcy  d(i^| 
with  that  new  state  of  the  environment  soon  arising,  the  life^l 
is  as  short  as  it  is  incamplex. 

It  is  needless  to  present  in  detail  each  of  the  other  eases 
named.  The  Protmxtcctu  nimdiitcxiM?,  in  snow — a  medium 
simple  and  constant  in  chemical  character,  and  restriftwl  in 
it*  variations  of  temperature.  Re<idening  by  its  rapid  multi 
plication  large  tracts  in  the  arctic  regions  in  a  single  nigh 
during  which  the  circumstances  must  remain  almost  nni- 
fonn,  this  minute  oi^nism  eshihils  vital  processes  eo 
spondingnnly  to  surrounding  coexistences;  and  can  undergo 
scarcely  any  changes  corresponding  to  surrounding  se- 
quences. To  a  new  state  in  its  medium,  it  does  not  adapt 
ir«>lf  but  dies:  the  snow  melts  and  It  disappear.  SiTuiiarly 
Willi  ihcOregarina — a single-eelled creature  which  inhabits 
the  intcetinea  of  certain  inaeeta;  which  is  there  bathed  \>y 
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nutritive  liquid;  which  is  kept  at  a  tolerably  conatant  tem- 
perfltnre;  end  which  exists  no  longer  than  its  special 
environment  exist"*.  In  these  and  other  such  cftses  the 
peciiliaritie*  1o  be  noted  are:— first,  that  the  actions  in  the 
orgamsm  are  immediately  dependent  ou  the  aflinities  of  the 
elements  touching  it  on  all  sides;  and,  second,  that  the 
internal  changes  proceed  unifonnly,  or  nearly  so,  l>ecansc, 
during  the  brief  lime  that  the  life  lasts,  the  external  rela- 
tions remain  uniform,  or  nearly  so.  The  correspondence  is 
at  once  direct  and  AomojwndoiM.  The  disintegrating  matter 
and  the  matter  to  be  integrated,  being  everywhere  diffused 
through  the  environment,  it  results  that  all  the  ageuts  to 
which  the  vital  change?  stand  related,  are  not  only  in  (smttu-t 
with  the  orgnnisiii,  hai  continuaUy  in  conlaci  with  it.  And 
hence  there  need  neither  those  motions  nor  locomotions, 
which,  where  they  occnr,  involve  more  or  less  heterogeneity 
in  the  correspondence. 

§  134.  In  strictness,  no  other  forms  of  life  than  those 
conditioned  as  above  described,  can  be  said  to  exhibit  a 
correspondence  at  once  direct  and  homogeneous.  But  the 
transition  to  higher  forms  being  gradual,  it  is  impoeeible  to 
make  dinsions  tn  such  way  as  entirely  to  avoid  iDcougruities; , 
and  on  the  whole,  it  seems  best  to  notice  here  a  class  o£^ 
organisms  which,  while  they  exhibit  motion,  either  alwolute 
or  relative,  do  so  with  comparative  tmiformity.  The  simplest 
of  the  cilialefl  animalcules;  the  most  regular  of  the  com- 
ponnd  ciliated  organisms,  like  the  Voitfor  gh-^itor;  together 
with  the  Sponge;*  and  their  allies;  may  be  instauce<l  lu  dia* 
.playing  life  of  this  orfler. 

Water,  either  fresh  or  salt,  being  in  all  tlie«»  cases  the 
medium  inhahlttvl.  the  general  fact  to  l*e  observed  is,  that 
the  incipient  multiformiri"  of  the  vital  actions  is  in  eorre- 
Bpondence  with  the  incipient  multiformity  of  the  environ- 
ment. Thotigh,  from  a  hnman  point  of  view,  the  liquids  in 
which  the  ycast-plant  and  the  Gregarina  live  are  far  moro 
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iTer,  etUicrof  lliescmor  of  apoDii; 

Tet,  rdativelj  to  tbew  contained  organisms^  they  are  leas 
heixngeaeom.    For  ererr  portion  of  the  wort  batUiag  ibo 
rell-vaU  of  ibe  yeast-plant,  and  ererj  portion  of  ilic-  nutri- 
tire  emobion  surroatuiing  the  GrtffonnOy  presents   the 
matter  to  be  aflnmilated;  but  every  portiou  of  the  water  in       j 
mhich  aPnrfMoon  svimsr  though  it  prattuite  oxygen,  doeei 
nol  present  natiimenL    Evenly  diffused  as  the  food  of  the 
Gr«t  i^T  and  irrcfrukrly  acatteicd  aa  is  that  of  the  Itist,  the 
external  relations  most  bo  more  hom(jigent>ou8  to  the  one 
than  to  the  ocbCT.     And  manifestly,  an  organiam  whose 
mediom,  though  unccaaingly  didntegrating  it,  is  not  un- 
cetiingly  snpplying  it  with  integrablc  matter,  but  presents       | 
only  diapereed  atoms  of  iategrable  matter,  must  either  tra* 
TBTBD  its  mcdinm  with  such  I'elocity  as  shall  bring  it  in 
contact  with  tlic  requjffltc  quantity  of  iut^grablo  matter,  or^^d 
must  rausc  the  medium  to  moTc  past  it  with  such  velwity — ^^ 
must  have  oither  an  absnititr'  motion,  as  the  infiisorv  animal- 
cule, «r  a  relative  motion,  as  the  epoagR  towards  the  walor  it 
draws  In  and  expels.    Thos  then,  the  additiMii  uf  mechuDii.-aI 
changes  to  the  changes  displayed  by  motionless  organisms,  ia 
the  addition  of  new  internal  relations  in  correepondenco  witk^H 
new  external  relations.  ^^ 

It  b,  however,  to  be  remarked,  tliat  the  proceasea  by  which 
moTementa  of  this  order  are  cfTei'ted,  arc  themfwlves  in  dtrecti 
and  nearly  homogeneous  correspondence  with  almost  ever-] 
present  properties  oi  tlie  environment.    Tlic  fact  that  thai 
ciliary  action  uf  fresh-water  creatures  ceases  when  they  are 
put  into  sea-water,  and  that  of  sea-wnter  creatures  when 
they  are  put  into  fresh-water;  tlic  fart  that  when  creatur»« 
displaying  it  have  been  killed,  the  ciliary  aciiou  on  uninjured 
parts,  and  even  on  parti*  that  have  Leon  cut  off,  continnea  for 
a  long  time;  and  the  furtlicr  fact,  discovered  by  Virchow, 
that  ciliary  motion  which  has  ceased  may  be  re-excited  by 
a  solution  of  caustic  ]H>t«s!i;  unite  to  show  (hat  the  motJoi 
of  these  microscopic  hairs  is  cuuiiud  by  the  immediate  coi 
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tact  of  Bometlung  in  the  enTironment — comdstB  of  a  suc- 
ceasion  of  minute  internal  changes,  in  correspondence  with 
those  minute  recurring  actions  of  the  medium  which  the 
waving  of  the  cilia  themselvee  involve.  And  the  occasional 
suapenaions  of  the  motion  maj  poaaiblj  result  from  local 
deficiencies  in  the  medium,  of  those  materials  or  conditions 
that  determine  it;  in  which  case  this  slight  heten^neity 
in  the  mechanical  changes  answers  to  a  slight  heterogeneity 
in  the  environment. 


CRAPTER  m. 

THE  CORSBiSPOMDESCE  AS  UlSECT  SVT  HETEEOGEXXOCB. 

§  135.  The  advance,  of  whioh  we  have  just  marked  the 
first  stepSj  from  a  onrrespondenoe  that  is  uniform  to  one 
that  is  varied,  bc^ina  to  shorn  itself  clistiaclly  when  there 
occur  either  absolute  or  relatiTe  oliangcs  in  the  environment. 
Among  plants,  it  is  seen  when,  from  a  habitat  in  which  the 
needful  elryiirntfl;  hiithin^  tliii  orf^anism  nn  nil  sides,  are 
ever  presented  under  fit  conditions  for  absorption  by  it,  we 
pass  to  a  habitat  in  which  the  needful  elements,  though 
always  around,  are  not  always  presented  under  fit  conditions 
for  absorjition.  And  among  animals,  it  is  seen  both  on 
pafisinj:;  from  ihe  Protozoa  to  the  higher  aquatic  creatures, 
w]ii<Ii  Ijclng  hirpcr  and  therefore  needing  larger  prey  are 
ill  the  cniidition  of  liaving  their  nutriment  less  uniformly 
(JifTiiscd,  and  on  passing  from  aquatic  creatures  to  terrestrial 
(incs,  to  wliich  the  less  uniform  diffusion  of  nutriment  is 
Tu>t  relative  only,  but  absolute.  The  result  is,  that  besides 
<iin<''i]inTi(linoe  with  a  few  ever-present  co-existences  in  the 
ciniruriiiit'nt,  we  have  now  correspondence  with  a  few  se- 
ijiuru-cs  in  it.    Let  us  glance  at  each  class  of  cases. 

S  1  ■">'>.  The  liif^hor  plants,  requiring  not  only  carbonic  acid 

diluted  with  air,  but  light,  a  certain  temperature,  a  certain 

snil.  :inil  a  certain  quantity  of  moisture,  show  us  variations 

ill  tlie  vital  actions  corresponding  with  variations  which  the 
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en^'irouuient  umlergoes  in  respect  to  these  conditions — 
variation^  answering  \o  those  of  the  hour,  the  vremhcr,  and 
the  waBons.  As  we  lately  mw,  the  lowest  life  continneA 
only  M>  long  as  itsi  environnKTit  remaira  practically  homo- 
geneous,  l*oili  in  Space  nnd  TiniP.  Life  a  degree  higher 
mnat  be  looked  for  in  organisms  displa^^ing  clianges  that 
correspond  with  the  wW  general  changes  to  which  the 
cnWronment  i!)  liable;  and  this  is  the  kind  of  life  exhibited 
by  the  vegetal  kingdom  at  large.  These  ehangca  in  light 
and  heat,  are  moat  general  both  as  occurring  iv-ifh  greater 
regiilflriry  in  time  and  amount  than  any  others,  and  as 
affecting  the  whole  mass  of  the  enrronnding  medium. 
Being  periwlic  an«l  universal,  as  well  as  comparatively  slow, 
they  produce  only  that  anuJl  <legree  of  heterogeneity  io  the 
environment,  answered  to  by  the  small  licgree  of  hetero- 
geneity in  the  visible  changes  of  ]ilnnt-]ife. 

It  should  be  added  thai  the  greater  eomplesrity  of  corre- 
spondences!, and  therefore  greater  length  in  the  series  of 
eorreflpondenceft,  which  those  higher  plants  display,  involves 
a  further  group  of  vital  processes.  The  long-<*onlinHP<i 
growth  made  possible  by  the  better  adjustment  of  internal 
relations  to  external  relations,  implying,  as  it  does,  an  in- 
creasing  remoteness  in  the  parts  of  the  organism  fmm  one 
another,  supjtoees  some  means  of  putting  the  remote  parts 
in  communication;  and  hence  a  circulatory  avBtem.  Or, 
more  wtrietly,  it  may  be  Raid,  that  a  circulatory  system  is 
nceetuitated  by  increase  of  aize,  joined  with  the  di\-ision  of 
the  environment  into  the  two  halves,  soil  and  air,  so  that 
the  only  respect  in  which  the  plant  shows  ns  habitual  move- 
ments (those  of  sap)  answers  to  the  only  respect  in  which  the 
cdeuicnis  m  it«  environment  arc  not  co-extensive  in  Space. 


§  137.  Tnrning  from  plants  to  plant-animal' or  zoophytes, 
we  aee  that  while  in  them  there  are  general  sneeeesrivo 
changes  coTTesjwnding,  like  those  of  plants,  with  general 
flucceasivc   changes  in   their  eDvironment,    they   exhibit 


\ 


MTtain  special  cbanfea,  eorre^ndin^  with  special  cbangea 
in  it.  Tbongh  to  the  cheftiical,  thermal,  ami  hygromecrioj 
actions  affecting  the  uhok'  mass  of  its  tncdium,  the  actions 
going  on  in  the  plant  slon  ty  respond,  they  ilo  not  revpond 
to  sarroundiug  mechanical  acticxts;  as  those  of  a  wire- 
worm  gnawiiifi;  ilfi  roots,  or  a  herbivore  browsiiig  ob  its 
IcurcA.  but  the  moet  conp|)icuniis  of  a  zoophyte's  actions 
are  those  which  follow  the  touohtng  of  its  expanded  (en- 
tsc1e«.  To  a  relation  of  eo^-xiittcnre  between  tanphle  and 
other  properties,  presented  in  a  partictilar  part  of  the  envi- 
lonment,  there  corrcaponds,  in  the  organism,  a  relation  of 
seqnonre  between  certain  tactual  impreautnu  and  certain 
contractiona.  llere  are  aereral  facts  to  be  noticed.  First, 
that  being  a  stationary  creature  whose  medium  docs  not 
mpply  matter  to  be  integrated  so  uniformly  as  it  supplies 
disintegrating  matter,  the  zoopbj*te  must  obtain  matter  to 
be  integrated  by  arresting  those  portions  here  and  thero 
moving  through  itit  medium:  and  doing  this  pn^uppocma 
eenaitivenesa  ami  contractility  connected  in  the  mariner 
seen.  Second,  that  the  ability  to  respond,  not  simply  to 
the  co-cxiBtcnccs  and  sequences  presented  by  the  whole  | 
masa  of  the  environment,  btit  to  the  co-existences  and 
sequences  presented  by  particular  bodies  in  it,  i«  an  advance 
in  the  correspondence;  which  ia  alao  rendered  more  hetero- 
geneous by  the  addition. 

S  138.  Of  all  these  cases  however,  as  of  those  in  the 
last  cliupter,  it  i^  1u  In;  remarked,  that  the  corresp^indenco 
between  internal  an<l  external  relatione  extemU  only  to 
lixtcmal  relations  which  have  one  or  Itnth  tenna  in  contact 
witli  the  organism.  Tlie  proccaees  going  on  in  the  ycaat- 
])lant  cease  unlesi>  its  cell-wall  is  bathed  by  the  saccharine 
and  other  matters  on  whose  affinities  they  depend.  The 
tree  muf*t  have  its  carbonic  acid,  water,  earthy  salts,  ammo- 
nia, and  the  rest,  applied  direelly  to  iis  aurface  in  the  pre- 
senoe  of  light  and  heat:  until  they  arc  thus  applied  it 
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remaiDB  inert.  And  so  too  among  the  lowest  animals,  the 
substances  to  be  assimilated  must  come  in  collision  with 
the  organism  before  any  correspondence  between  inner  and 
outer  changes  is  shown.  Alike  in  those  forms  of  life  whose 
environments  perpetually  present  the  disintegrating  and  in- 
tegrable  matters  under  the  requisite  conditions;  in  those 
whose  environments  perpetually  present  them,  but  under 
variable  conditions;  in  those  whose  environments,  though 
not  full  of  integrable  matter,  yet  contain  it  in  such  abund- 
ance that  mere  random  locomotion  brings  them  in  contact 
with  a  sufficiency;  and  in  those  whose  environments  con- 
tain it  in  moving  masses  so  numerous  that,  though  them- 
Belves  stationary,  chance  brings  them  as  many  as  they  want 
— alike  in  all  these  forms  of  life,  there  is  an  absence  of 
that  correspondence  between  internal  relations  end  distant 
external  relations^  which  characterize  more  highly-endowed 
forma. 


-  ::!?>.    irti*^    i^    ll_ll'ii*i^    tiff    ir 

-•■'".  --.t-!ii—  ^— T-  :ar  ii   -?iirii  iit 
-.-:  ",«!•"    r  "iir:  inniiisa — jimuis  QitsC 

.-  \  :    '  :.  s  -3.  -•'*'-  r-  ''^  "VT-i  iTiT  3«i»Tw^ 

*■..•  ..>.:..f^.  :::.'^-.'-'^  r--^  ^7  it:jt-.«  of 
,f./U/u-;^r.*  '.f  8  r^  n^-re  delicate 


THE  LORRESPONDEKCE  AS  ESTEXDIN'G  IX  SPAOB.  306 

ine<lititu  aro  itnproBticd  on  us — uwlulations  incomparably 
faster  in  a  uiediuui  incomparably  rar«r.  Here  however,  aa 
ixsfurp,  contact  of  the  iindulatiu^  mevliiini  with  nil  ailii|iletl 
port  of  tbe  surface,  is  ihi'  pri'-ri'ipiisiiu.  S41  (hut  iu  every 
case  the  seusatioD  pruJiiced  in  ua  hy  auuielhtng  in  the 
environmonf,  involves  mechanii'al  aetion  on  aoine  part  of 
our  (.K-riphery.  In  every  case,  therefore,  touch,  of  a  coarse 
or  retineil  order,  in  uiiplled.  Not  only  do  the  coucluaions  o£ 
phyHicit^ts  support  this  do^'trine  which  Democritu^  taught; 
hut  the  runi'lusions  of  biologists  do  the  Uke.  The  ot^aufl  of 
the  speeifll  senses  are  every  one  of  thoin  developed  from  the 
demial  iiytitem — ore  moilifieaiions  of  that  same  tissue  in 
whieli  the  tactual  <<en!te  in  general  is  seated.  Xor  is  thia 
aU.  It  i»  a  remarkable  fact  t]iat  the  eye  and  the  ear  are, 
in  their  typee  of  structure,  morphologically  identical  witli 
the  vibriittcff  or  moat  perfect  organs  of  touch.     {PrineipUi 

Tbe  hypothesis  of  Kvohition  implies  that  the  senses  in 
general  h«**e  a  yet  deeper  Iwais  in  those  primowiial  pro|>er- 
tie«  of  organic  matter  which  di^inguisb  It  from  inorganic 
matter.  And  many  facta  point  to  tbe  concluaion  that  setm- 
hility  of  all  kinds  takes  its  rise  out  of  tliotw  fundamental 
pnKvsBes  of  nutririnn  .and  waste — integration  and  disinlc- 
grtition — in  which  Life,  in  ita  primitiTe  form,  eonaisti. 
Though  these  facts  <lo  not  suffice  to  <'«fablish  such  a  con- 
fluston,  and  though  it  is  not  necessary  to  the  general  argu- 
meot  that  they  should  W  here  given,  yet  they  form  so 
appro|)riMte  an  introduction  to  the  subject  of  the  chapter 
that  it  will  be  well  to  devote  a  section  to  tJiem. 


§  140.  In  the  lowestanimals,  which  aresi>Iitlleorganized 
as  to  be  almost,  if  not  quite,  homogeneous,  all  the  vital 
functions  are  diffused  thronghont  the  wlndo  body.  Kvery 
part  exhibits  more  or  leas  of  that  contraetiliiy  which  in 
higher  ereoturcs  is  confined  to  the  muaclest;  that  sensitive- 
neaa  whiuh  thcv  ahow  only  iu  the  nerves;  that  ability  to 
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absorb  imtriment  which   is  eii'entually  confined   to 
alimentary  canal;  thai  cxcrotor\'  action  aitcnranl^  diridfd 
among   the   Uinga,   »kin,   and   kidnuvs;  that    rfprciiluctiT« 
|iower  which  with  tliem  ia  Ioc4iIize«L     Where,  tta  in  the 
juwcst  creatures  of  all.  the  body  coDsists  of  nothing  more 
than  a  stntrtiireless  snbetance,  and  where,  aa  in  somcwhtl 
higher  and  larger  creatiireii,  the  bod,v  is  little  else  than  an 
Sggr^ation  of  like  units  of  Ducleated  protoplasm,  there 
an  nttnust  complete  commiinity  of  functions  throiifshontj 
and  ''nly  as  fust  as  this  origiually-uuiform  tixnr-  becoi 
differentiated,  doea  each  part  lose  the  power  of  8ubM.TVtng 
other  procoBBes  than  it^  habitual  one.  {PrwcipUtofSwla^^ 
8§  57-00.) 

Rut  this  Rppcializntion  of  functions  does  not  allofrether 
obliterate  the  original  community  of  functions.  Even  wher« 
"  the  phyMologicol  iliviaion  of  laUiur  "  has  been  carricU 
furthest,  many  of  the  tiasuea  retain  certain  powers  of  fnl- 
fillinp  one  iiiiother's  duties.    In  man,  skin  can  diacliai^*  the 
office  of  niucoufl  membrane,  and  mucous  membrane  of  Rkin.^y 
J.unixfi  nnd  kidney!^  can  to  some  extent  mipply  each  other'fl^l 
iihort('onntip8.     AVhcn  the  liver  fails,  biliary  matter  la  got^^ 
rid  of  through  both  akin  and  kiduevB.     Tn  salivation,  the 
glands   of  the   mouth   become  supplementary   excreting 
organs.    And  the  skin,  while  having  mainly  the  function  ol 
ejecting  peiMpirablc  matter,  yet  remains,  to  aome  extent^l 
both  a  rcfpiriitory  Hurface  and  a  surface  tlirough  which] 
nutriment  can  lie  ab»orbod. 

Hearing  in  mind  thia  general  fact,  that  throughout  the' 
life  made  up  of  unintelligent  orgsnic  processee,   hetero- 
geneity of  functioti  arises  out  of  a  primordial  homogeneity, 
the  tracen  of  wliicb  are  never  entirely  lost,  we  shall   bo 
prepared  for  a  pnnilleiii^m  of  method  and  rcfliilra  in  tba 
evolution  of  that  other  divtaion  of  life  consisting  of  the 
annnnry  and  mnfror  action!*.    Here,  too,  we  mav  look  for  •' 
certain  community  of  function  throughout  the  whole  organ-J 
i«m — a  poaaeaaioD  by  the  vholo  organiam  of  those  susoepti-i 
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Hlities  which  are  iiltimatcly  located  and  developed  in  eyes, 
care,  nose,  and  the  rest  The  nucleated  protoplasm  which, 
by  one  procosa  of  differcntintion  and  iDtegration,  gives 
origin  to  the  internal  and  external  sytitems — the  visceral 
and  ncrvo-mu9cular  organs — must  Lave;,  to  some  extent^ 
the  powers  of  the  lost  aa  well  as  those  of  the  first.  Xot 
only  the  fundamental  division  into  vegetative  and  animal 
functions,  but  the  HtilxUvibions  of  each  of  these,  must  bo 
regarded  as  apeeializationa  of  the  various  proportica  which 
erery  part  of  the  elemental  timne  poeaewes  in  some  alight 
d^rrec.  T^t  us  glance  at  the  genesis  of  the  several  seiisea 
from  this  point  of  view. 

Bctwe>eu  Umch  and  assimilation  there  exists,  in  ttie  lowest 
creatures,  un  intimate  connexion.  In  many  KhuwiiuiU  the 
tactual  eiirfaeo  and  the  absorbing  surface  are  eo-extenaive. 
The  AviatlMif  a  speck  of  jelly  having  no  constant  form,  senda 
out,  in  this  or  that  direction,  prolongations  of  iu  aubstancc 
One  of  these  meeting  with,  and  attaching  itself  to,  some 
relatively  fixed  object,  hc«Hm»«  a  temporary  limb  by  which 
the  body  of  the  creature  is  drawn  forward;  but  if  this  pro- 
longation meets  with  some  relatively  small  portion  of 
organic  matter,  it  slowly  cxiMind.s  it's  extremity  round  tliis, 
slowly  contract*,  and  slowly  rlraws  the  nutritive  morsel  into 
the  mass  of  the  body,  which  collapses  round  it  and  pre* 
sently  dissolves  it.  That  is  to  say,  the  same  portion  of 
tiaeuo  is  at  once  arm,  hand,  mouth,  and  intestine — shows  us 
the  tactual  and  abwrbent  fuiicliona  unitetl  in  one.  And  if 
we  assume,  as  we  may  fairly  do,  that  the  behaviour  of  this 
protruded  part  when  its  end  touches  aaaimilable  matter, 
arises  from  some  molecular  action  set  up  iKtwccn  the  tw(^- 
ifl  caused  by  a  commencing  absorption  of  the  assimilable 
matter,  we  shall  jii*  a  still  chj^or  relation  between  the  pri- 
mordial sense  and  the  primordial  vegetative  function. 

In  the  same  phenomena  we  may  trace  a  nascent  aenso  of 
taste.  The  ability  to  discriminate  between  organic  and 
inorganic  matter,  appears  to  be  possessed  in  some  degree 
£1 
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eron  by  tho  simplest  animHifl.  Khizupotle  do  not  nbeorli 
indin'riminBtrly  all  frnf^cnls  of  available  aux*;  iiur  du  the 
tenUirlf)*  of  pnlv-p^s  coinnH^nly  brhiive  in  the  aaiuc  w»j 
wbeD  t(>uclio<l  hy  inorganic  bodies  u  when  tonrhcd 
oi^nic  bo<lit!».  And  bearing  in  uiiml  Uiat  tu  crc4tt 
living  in  water,  the  inorgunic  or  Innutntive  mattt-ns 
generally  HjK'aking,  the  insoluble^  while  the  organic 
nutritive  ar«  the  solvihle;  it  may  lio  inferred  Thni  ih?" 
flelc-otivc  [Hiwer  which  they  possess  is  due,  as  alxtve  imjilied, 
to  the  setting  np  of  an  aaainiilative  proeeaa  when  BasimiUble 
matter  i»  brouglit  in  contact  with  them,  and  lo  tlie  absence 
uf  thai  ]jrocesd  when  the  matter  presented  is  not  asaiuiilubU 
So  that  this  selwtive  power,  which  is  an  incipient  acnee 
taste,  is,  primarily,  one  aspeot  of  tliat  integrating  aclic 
which  mainly  Mmstitutea  the  life.  For  thus  intcrpretir 
the  fftctH  we  liave  the  warrant  that,  even  in  itfl  highc 
developments,  tasting  forms  one  link  in  tho  chain  of  aseinit- 
lalive  actions.  The  moutli  is  part  of  the  alimentary  canal, 
which  secn-tes  digestive  fluids  and  takes  up  dii<8o|ved  sub- 
stances. The  mouth  does  botlt  these:  its  saliva  ia  a  dige»- 
ti%'0  tluirl,  and  in  the  act  of  tasting,  ttrmie  uf  the  dissolve 
substanecH  are  nlnjorbcd  thrungb  the  mucous  membrano 
the  tongue  and  jialate. 

8me1l  has  the  same  root  with  taste,  and  remains  tlirougTi- 
Ollt  closely  a«oi.'iflted  with  it.     In  aqualiu  freatiires  (he  lwo_ 
MUMR  cftn  bo  but  degrees  of  the  same:  the  one  reK{)ondii 
to  a  more  dilute  solution  of  nutritive  substance^  and  tl 
other  to  a  more  conccntntte«I   solution.      As  the  solnbl 
matters  whieb  surround  a  fragment  of  animal  tissue  arc  n< 
coatintHl  to  its  actual  i^urfHce,  but  are  diffus<vl  in  the  si 
raumling  water  with  an  abundance  that  decreases  as  tl 
distance  increases,  it  is  ohvions  that  a  greater  susceptibilit 
will  render  the  fragment  perceptible  before  there  ts  ab^Iut 
contact;  and  that  so,  taste  must  pass  gradually  into  smel 
The  iuUmat<j  eonneetion  of  taste  with  smell,  and  of  bot 
with  touch,  is  displayed  even  in  man.    The  ncn'es  of 
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arc  (iprcad  out  under  a  membrane  that  U  continuous  with, 
and  but  a  slight  miHlitioation  of,  tlit;  skin;  thev  liu  under 
adjat'ont  parts  of  this  membrane,  ui-ar  its  junction  with  the 
skin;  tlic  BeiiMlions  they  give  arc  bo  closely  allied  that, 
knowing  the  nmell  of  a  substanw;,  we  can  frequently  form 
an  approxiniatoly  tnie  judgment  of  its  taste;  and  to  both, 
the  9ub#tanoe9  to  he  perceived  must  Ito  presented  in  solu- 
tion— the  sapid  inuxt  be  either  already  dissolved,  or  dis- 
solvable by  the  saliva,  and  the  odorous  must  be  condeoacd 
by  the  film  of  moisture  eoverinp  the  membrane  which 
VmvM  the  olfactory  chambers.  Thus,  the  diftertmce  is 
leas  between  the  modes  in  which  the  sensations  are  ulti- 
mately produced,  than  between  the  forms  under  which  the 
sulwtancoa  producing  them  originally  exist — liijuid  or  80HJ 
in  the  one  case;  gaseous  or  va|Kni»  in  the  other.  Fnrther, 
the  relationship  of  the  sense  of  smell  to  the  fundamental 
oi^anic  aeliouB,  is  directly  traceable  even  in  ourselves.  The 
nostrils  nnd  the  olfactory  chambers  which  open  out  of  them^ 
arc  simply  divergent  branches  of  the  alimentary  canal,  from 
which,  in  the  embryo,  they  are  not  separate;  and  absorbing 
into  the  system,  as  they  do,  some  of  the  iloating  particles 
given  off  by  the  food  that  is  being  eaten,  or  is  about  to  b© 
eaten,  their  action,  too,  is  but  an  evanescent  form  of  nutri- 
liou.  Aild  tu  which,  that  in  bo  far  as  the  olfactory  action  ia 
not  nutritive  it  ia  respiratory;  and  thus,  in  a  sense,  lies 
between  the  two  primary  vital  processes. 

Agaiu,  in  its  initial  stages  even  the  faculty  of  sight  is 
implicated  with  the  functions  of  organic  life.  The  OT^aii- 
isnis  which  occupy  the  border  land  between  the  animal  and 
vegetal  king^toniSr^hare  with  plants  the  ability  to  decom- 
pose carlwnic  acid  under  the  in0uence  of  light.  Water 
containing  Protozoa  gives  off  oxygen  on  e.«cpoaure  to  the 
Bun'g  rays.  The  link  between  the  two  great  divisions  of 
living  forms,  which  these  lowest  creatures  present  in  struc- 
ture, develoi»ment,  and  chemical  character,  they  appear  to 
present  in  their  nutritive  action  also.    Naturally,  then,  wo 
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ma;  expect  that  on  psasinf;  &v>ni  (hem  to  T«geUl  and  uunud 
(yrganuHDs  reBpe<*tir€'lv,  we  shall  on  the  one  liand  fiud  the     I 
abiJitj  to  decompose  carbonic  acid  by  th«  ageory  of  li^t     ' 
Diore  and  more  <lwe\o\>eil,  and  on  the  other  btnd  otore  and     | 
more  wanting.     Koecntl/  disclosed  facts  answer  to  Uie  cx- 
pectatioD.    In  the  tirst  pbce,  the  researcht*  of  Schaltxe  go 
to  eatabliab  an  identity  between  the  chlorophyll  of  plants, 
and  the  colouring  matter  of  sundry  low  types  of  animals,  as 
for  iikHtanrc  thi-J/ydra.     In  the  second  place,  the  ffydr* 
habitually  ahuiis  the  light — habitually  chooses  the  dark  ^de 
of  the  veaKi  in  which  it  ia  placed.     May  we  not  infer  that 
the  aengitivcnew  to  li^ht  which  the  ffydra  exhibits,  resnlts 
from  the  action  of  lijcht  on  ita  contained  chlorophyll;  that  as 
in  planta,  this  action  is  one  through  which  the  coiupon«uts  of 
chlorophyll  are  aasimihited;  and  that  thib>,  the  [wwer  whicli 
the  primordial  tissue  poesoesea  to  diatingitish  light  from  daik- 
neas — a  power  which  forms  the  germ  of  the  visual  facultr 
■^ia  due  to  a  modification  produced  by  light  on  tl»c  general 
TJlal  processes?     Any  dotibt  that  may  bo  felt  respecting 
this  hypothesis,  will,  I  think,  disappear  on  remembering 
tliat   even   in   oursclvfa   the   general   surface   of  the   body 
retains  a  physiological  ^'nsitireness  to  light.     The  darkc^^ 
ing  of  the  aldn  caused  by  long  expoeure  to  sunshine,  imp1i^| 
0  niodi&Kl  arttiiniilaiinn  in  the  titwno  |>rnctrate<]  by  light — ^^ 
chauge  in  the  ab»>rptiun  of  nialeriaU  Eiipplicd  by  the  blc 
In  tran^arent  and  acmi-transfwrent  creatures,  any  rai 
photogenic  effect  murt  ]*rvflde  the  whole  body;  and  if 
it  is  easy  to  understand  Imw  liglil  may  produce  marl 
ehanges  in  such  creatures. 

That  hearing  has,  like  the  other  se^^es^  a  root  in 
primitive  vital  fnnciinne,  there  ia  little  if  any  direct  evidei 
But  for  .Mii!i|ie<-iiug  chat  it,  too,  it^  differeniiaied  from  th< 
we  have  the  reason  that  to  sound,  as  to  light,  the  whnle 
animal  organism  in  its  simplest  forms  possesses  a  feeble 
fuaceptibility.     A  slight  tap,  causing  a  vibration  to  pa« 
through  the  vetsel  containing  them,  is  reqxmded  to  hj 
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creatures  in  whom  no  sign  of  an  auditory  organ  exists. 
And  if  we  call  to  mind  the  facts  Ihat  congenitally  deaf 
persons  are  acutely  affected  by  wnoroua  vibrations  in  tlie 
bodies  they  touch,  and  can  perceive  such  nbrations  even  in 
the  air  when  produced,  by  loud  concuseions,  as  the  firing  of 
cannon — if  we  infer,  as  wc  must,  that  even  in  man  the 
whole  body  in  in  some  decree  sensitive  to  eonnd,  and  tliat 
the  extreme  acnaitiveness  of  one  part  ia  simply  a  specializa- 
tion of  this  gpnernl  scnftitiveneas;  we  shall  have  no  difficulty 
in  understanding  how  the  humblest  zoophytes  and  monu»< 
coid  animals  feel  the  jar  of  tho&e  rapid  undulations  which 
constitute  objective  sound.  Of  lax  tissue,  and  of  like 
specific  gravity  with  its  me<liuni,  one  of  Uiese  creatures 
must  be  permeated  by  ench  undulations  throughout  its 
entire  mass,  almost  as  though  it  wcrr  so  much  water;  and 
can  scarcely  fail  to  have  the  sulwtance  of  its  tisfivirs  so  dis- 
turbed as  to  produce  a  marked  change  in  their  general 
state,  and  some  consequent  change  in  the  external  mani- 
festations. Still  it  may  be  asked — Uow  do  these  facts  and 
inferences  affiliate  the  faculty  of  hearing  on  the  primary 
vital  processes?  I  reply — They  tend  to  do  this  by  suggest- 
ing that  the  contraction  produced  by  any  sonorous  vibration 
permeating  a  zoophyte's  body,  results  from  gome  modifica- 
tion of  th<wo  vital  processes.  The  life  of  one  of  these 
creatures  is  little  else  than  the  cumulative  result  of  the  Uvea 
of  its  comixinent  cells  or  nucleated  portions  of  protoplasm, 
which  severally  absorb  the  nutrient  juices  percolating  among 
them,  are  severally  bathed  by  the  oxygenating  medium,  and 
severally  carry  on  the  integrating  and  <iisinicgrating  actions 
by  and  fop  themselves.  Xow  anything  which  causes  a 
sudden  agitation  of  the  aerating  liquid  diffused  through 
this  almost  homogeneous  tissue,  will  produce  a  sudden 
increase  of  vixa\  actinly  in  all  the  components  of  the  tissue. 
A  rapid  succession  of  undulations  propagated  through  it 
must  do  thiB.  And  we  have  but  to  snppoae  that  the  in- 
creased ntal  activity  of  each  compoucut  ie  accompanied  by 


Bome  change,  probalily  iaomcric,  which  alters  ita  fonn,  to 
undprstund  bow  a  uonlraetion  of  the  entiiv  creature  mav 
result. 

ThiiB,  tliere  is  not  a  little  reason  to  tlunk  tlmt  all  forms  of 
i^enaibility  to  external  stimuli,  are,  iu  tbeir  nascent  abapes, 
nothing  but  the  modificatious  which  those  stimuli  proiluce 
ill  thai  (liiplex  pnwesa  of  integration  and  disirUc-gration 
which  conatitiites  the  jirinuirdial  life,  pliysiologicall^  cod- 
sidrred.  A  zoophvte  cannot  I)c  touched  without  the  fluids 
ditfiised  throughout  the  disturbed  tissues  being  put  ia 
motion,  aud  so  made  to  supply  oxygen  and  mitriuiont  with 
greater  rapidity.  Nutritive  matter  brought  in  contact  with 
the  surface,  which  is  every  wliere  abaorbeut,  must  excite  the 
vital  netiona  still  more;  and  so  must  cause  the  touch  of 
nutritive  matter  to  l>e  speeially  responded  to.  A  diffimon 
of  such  matter  in  the  form  of  an  odour,  will  tend  in  a 
slight  degree  to  produce  analogous  effects.  The  tissue 
having  the  requisite  chemical  nature,  light,  also,  must 
nio<lify  the  ai^imilativc  actions.  And,  as  jiist  shown, 
Bunornus  Wbrations  probably  do  the  like.  Tf  we  make  the 
reasonahte  assumption  that  ihe  protoplasm  of  these  almost 
tmnrganized  creatures  ia  isomerically  changed  by  rhangea 
in  their  vital  activity,  we  have  an  adequate  explanation  of 
the  effects  which  outer  agencies  produce.  So  far  a&  ihey 
go,  facts  harmonize  with  the  deduction  from  the  law  of 
organic  development — the  deduction  that  as  the  primitlvo 
dssne  out  of  which  arc  evolved  the  organs  of  v<^tativc  life, 
poeaesRCfl,  to  some  extent,  the  functional  powers  of  those 
oi^ans;  ao  must  it,  to  some  extent,  possess  the  functional 
powers  of  the  organs  of  animal  life,  and  among  them  of  the 

iscs,  which  ftimilarly  arise  out  of  it  by  a  continuous  differ* 
jtiation  and  integration. 

Closing  here  these  Hpeculallons  respecting  the  genesis  ol 
the  several  faculties  through  which  the  animal  organism 
holds  cotnmuuication  with  the  exleruul  world,  let  ma  now  go 
on  to  our  immediate  subject — that  extension  of  the  corre- 
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apondcncc  in  Space,  which  accompanies  tlie  evolution  of 
these  faculties. 


§  14J.  IKffCTentiatcd  gradually,  as,  in  aquatic  creatures, 
sniell  is  from  touch  and  taste,  its  imsvcnt  form  is  not  likely 
to  be  detected  without  careful  experiments;  and  I  hare  not 
mot  with  accounts  of  Buch.  *'  Uow  far  any  sense  of  araell 
exista  in  the  lower  iiivcrtebrata,  cannot  be  satisfactorily  de- 
temiinetl/*  mys  Dr.  Carpenter:  "  but  It  would  aeem  not  im- 
probable that  even  where  no  special  organ  13  apparent,  some 
part  of  the  pcncral  surface  may  be  endowoil  with  olfactivc 
sensibility."  Hut  however  the  sense  of  aniell  originates,  we 
may  conclude  that  only  wlien  in  some  degree  localize<l,  does 
it  become  a  means  whereby  internal  relations  can  be  brought 
intv)  something  like  definite  correspondence  with  external 
relations  which  do  not  occur  in  contact  with  the  body. 
Kuppottiug,  for  argument's  sake,  that  along  with  its  other 
diffused  faculties  the  whole  mass  of  the  primitive  animal 
poaaeases  a  feeble  susceptibility  to  odours;  the  only  corre- 
spondence which  may  be  established  through  this,  must  be 
aeon  in  some  state  of  readiness  to  seb:e  the  prey,  or  avoid 
the  enemy,  whofip  proximity  an  odour  implies.  Though,  by 
means  of  such  endowment,  an  inner  relation  can  be  adjusted 
to  an  outer  relaliou  a  little  removed  from  the  surface;  yet, 
there  can  he  no  adjustment  to  relations  either  of  direction 
in  space  or  of  disiance  in  space.  But  as  soon  as  there  exists 
a  suaceptibiiity  that  is  somewhat  localized,  the  organism 
must  be  diflferently  affected  by  an  odoriferous  body,  accord- 
ing as  it  is  situated  in  this  or  that  position.  .iVnd  when,  as 
an  accompaniment  of  apecialization,  there  is  iucreaseil  eiH- 
ciency,  a  fochly-sconted  object  near  to  tlio  more  highly 
aenaitive  tract,  may  produce  a  response  as  great  as  a 
Btrongly-scentcd  object  somewhere  in  its  ncighlKnirhnod 
produces  in  an  orgaoium  possessed  of  a  diffused  but  inferior 
atiaceptibilily. 

Paasing  from  these  vague  beginnings,  it  will  bo  obrious 
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that  as  fast  as  there  is  developed  at  the  entrance  of  iIm 
respiratory  passages  a  definite  apparatus  capable  of  Twiug 
cxcitod  by  floating  particles;,  there  must  be  aa  extnnsiou  of 
the  apace  Tiirnngh  whicli  co-cxistencca  and  sequences  in  ihe 
en\'ironment  can  eatablitih  corr(»i»onding  co-exietencas  and 
sequencer  in  the  urgauiam.  When  we  trace  up  the  evola- 
tion  of  the  fanulty  to  that  perfection  in  which  it  is  posscswd 
by  dogs  and  by  deer,  we  sec  that  one  of  the  aspecta  under 
whicli  the  advance  presents  itself,  is  the  increasing  distance 
at  which  certain  inner  and  outer  relatione  can  be  brought 
into  adjustment;  and  that,  other  things  equal,  there  is  s 
simultaneous  advance  in  the  degree  of  life.  j 


§  142.  Though  that  ability  to  distinguish  light  from  dark- 
sees  which  rharacTcrirrs  the  entin*  body  in  sundry  of  tha 
hunihlcst  typcsi  foreshadows  the  visual  faculty,  nothing  like 
what  we  call  sight  results  until  this  ability  is  concentrated 
in  a  particular  spot.    The  rudimentary  eye  consistinjr.  as 
intkPlanariCf  of  some  pigment  gi-ains,  raay  be  considered 
as  simply  a  part  of  the  surface  more  irritable  by  light  than 
the  rest.    Some  idea  of  the  impression  it  is  iitted  to  receive 
may  be  formed  by  turning  our  dosed  eyes  towards  the  light^i^ 
and  passing  the  hand  backwards  and  forwards  before  IhemJfl 
Hut  as  soon  as  even  this  slight  specifllization  of  function  is 
reached,  it  becomes  possible  for  the  organism  to  respond  to 
tho  motions  of  opaque  bodies  that  pass  near.    While  only  a    . 
general  sensitiveness  to  light  exipts,  the  intercepting  nf  th^|| 
sun's  rays  by  something  which  throws  the  whole  or  a  grenlern 
part  of  the  creature  into  shade,  is  required  to  prodnoc  an 
internal  change;  but  when  there  comes  to  be  a  specially 
sensitive  spot,  anything  whtrh  casts  a  shadow  on  that  spot™ 
alone,  produces  an  internal  change.     And  as  that  whicbm' 
obecurcs  only  a  small  part  of  the  organism  is  usually  a 
comparatively  small  nlijirt.  llns  advance  from  diffused 
Bitiveness  to  concentrated  ?enaitiveness  enables  the  organia 
to  remondf  not  only  to  marked  general  changes  in  Inminot 
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sras  which  its  environment  imdergoea,  hut  aho  to  marked 
special  changes  in  himinouftncsA  caused  hj  the  mntioiu  of 
adjacent  bodies. 

The  contrast  between  light  and  darkness,  or  rather  bo- 
tween  widely  different  degrees  of  light,  being  all  that  the 
moet  rudimentary  viniou  recognizes;  and  distinct  obscura- 
tion being  producible  by  an  adjacent  small  object  only  when 
it  is  very  cloeo;  wis  may  infer  tlint  nascent  vision  extends 
to  thoee  objects  alone  which  are  just  about  to  touch  the 
organism,  cither  in  conskcquence  of  their  motion  or  of  its 
motion.  We  may  infer  that  it  anionnta  at  first  to  littio 
more  than  anticipatory  touch;  and  that  90  there  U  estab- 
lished in  the  organism  a  genera!  relation  between  visual  and 
tactual  impresHiona,  correspundiug  to  the  general  relation 
between  opacity  and  solidity  in  the  environment  Be  this 
aa  it  may,  however,  it  is  clear  that  an  incipient  faculty  of 
sight,  though  the  vagiicRt  imaginable  in  tlio  wnsations  it 
gives,  and  the  moat  limt(e<1  that  can  be  conceived  in  range, 
implies  not  only  some  extension  of  the  correspondence  in 
space,  but  a  new  order  of  correapondence. 

As  we  ascend  to  creatnres  having  more  developed  eyes, 
we  find  an  increase  in  the  sphere  of  surrounding  Hjiace 
throughout  which  e<<temal  relations  can  establish  correspond- 
ing internal  relations.  A  slight  convexity  of  the  epidermic 
layer  lying  over  the  sensitive  tract,  first  serves,  by  concen- 
trating the  ra^"*,  to  render  appreciable  less  marked  varia- 
tions in  the  quantity  of  light;  and  thus  brings  into  view 
the  same  bodies  at  a  greater  distance,  and  smaller  or  less 
opaque  bodies  at  the  same  distance.  From  this  point  up- 
wards, through  the  varioua  tyjKW  of  aquatic  creatures  tn  the 
higher  air-breathing  creatures,  we  trace,  under  variona 
forms  and  niodificationa,  a  compHcating  visual  apparatus 
^and  a  widening  Bj>ace  through  which  the  corrcspondcnco 

tends.  It  is  needless  to  go  into  details.  Hypotheses  and 
"niusirations  apide,  it  is  obvious  that  from  (ho  polype  which 
not  stir  till  touched,  up  to  the  telcscopie^yed  vulture 
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or  Che  far-flighted  Biubman,  one  aapoct  of  prof^rffising  lifo 
M  the  greater  and  greater  retnotcncas  at  which  vifltblo  rela- 
tion? in  the  environment  produce  adapted  reUtiona  in  the 
organism. 

§  143.  Similarly  with  the  auditory  faeulty.  So  long  as 
tiie  susceptibility  to  itonorouii  Wbrattonit  i&  slight,  and  pns- 
sesaed  by  the  Itody  at  large,  Uicro  it)  uuthing  like  what  we 
call  hearing.  Only  when  the  auaceptiliiUty  cornea  to  bo  tti- 
tenaified  in  one  place,  can  a  sound  prooectHug  from  a  poi^ 
ticular  point  in  the  environment,  be  dislinguinhe'l  from  a 
tremor  of  the  environment  as  a  whole.  ^Vfter  there  has 
arisen  a  nidimentary  ear,  consisting  of  a  demml  sac  con- 
taining otolithea,  which  nmltiply  the  vibrations  striking  the 
akin  that  covers  them  as  the  primitive  cornea  conccntratca 
the  rays  passing  ihrmigh  it;  then,  u  mocieratc  sound  at 
eome  distance  or  a  slight  soimd  close  to  it,  may  produeo 
on  the  creature  as  great  an  effect  as  the  violent  shock  of 
its  entire  me^lium  i)r«;duce9  on  a  creature  not  thus  endowed. 
And  along  with  thii>  new  sense  there  comes  into  existence 
a  now  sot  of  correapondoncce — those  between  certain  audi* 
tory  impressions  and  consp<|iient  motions  in  tho  organi^n, 
and  certain  sound-causing  powers  and  co-existent  properties 
in  aHjarcQt  bodios. 

Successive  improvements  of  this  faculty,  as  of  those 
already  dealt  with,  expand  the  surrounding  sphere  through- 
out which  certain  relatioiis  in  the  environment  cause  adapted 
relations  in  the  organism.  It  cannot  Ih>  denied  that  though 
tho  minor  irregularities  involved  by  their  special  habits  are 
considerHble,  yet,  viewed  in  the  mass,  animals  of  higher 
and  higher  types  show  u?  greater  and  greater  ranges  in 
their  auditory  correspondences. 

§  144.  The  extension  of  the  correspondence  in  space 
does  not  end  with  tho  perfecting  of  the  senses.  In  crea- 
tures of  comparatively-advanccil  organization,  there  aziae 
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iwere  of  a<ljusting  inner  relatione  tn  outer  rclatiotis  that 
re  far  too  remote  for  direct  perception.    The  motions  by 
irhich  a  carrier-pigeon  liods  its  way  home  though  taken  a 
lundred  miles  away,  cunnot  be  gtiideU  by  sight,  Binell,  or 
iring,  in  their  direct  and  simple  forma.    Chased  aoimaU 
lat  make  Uieir  way  aoroefl  tlie  country  to  jilaccs  of  refuge 
It  of  view,  are  obviously  led  by  cutnbiuatiune  of  past  and 
^nsent  impressions  which  enable  them  to  transcend  the 
aphcro  of  the  sonBcs,     And  thus  ah«>  it  must  be  with  crea- 
tures that  annnally  migrHte  to  other  lands. 

In  man,  tbis  ijet-ondary  process  of  extension  is  carried 
etill  further.  Though  the  correspondences  ho  effects  by 
inniiediute  perception  have  a  narrower  range  in  space  tlian 
those  of  some  inferior  creatures;  and  though  in  that  species 
of  indirect  adjustmcDt  just  exemplified,  he  is  behind  sundry 
wild  and  doMiestie  animalB;  yet,  by  still  more  indirect 
means,  he  adjust?  intenml  relations  to  external  relaciona  that 
are  immensely  beyond  the  appreciation  of  lower  beings. 
By  combining  bis  own  percoptious  with  the  perceptions  of 
others  as  registered  in  maps,  be  can  reach  special  placos 
lying  thouifiands  of  miles  away  over  the  Earth's  surface.  A 
shi]*,  guided  by  compass,  and  stars,  and  chronometer,  brings 
him  from  the  antipodes  infomiation  by  which  his  purchases 
here  are  adapted  to  prices  there.  From  the  charactera 
of  exposed  strata  he  infers  the  preaence  of  coal  below; 
and  thereupon  adjusts  the  sequences  of  bis  actions  to  cot 
existences  a  thousand  feet  underneath.  Xor  is  the  environ- 
ment through  which  his  correspond nnces  reach,  limited  to 
the  surfaci?  and  (he  Knl»tance  of  ihe  Kartli.  It  stretches 
into  the  surrounding  sphere  of  infinity.  It  was  extended  to 
the  moon  when  the  (*haldeans  diwoverod  how  to  predict 
eclipskps;  to  the  mm  and  nearer  planets  when  the  Copemi- 
can  system  was  eataWished;  to  the  remoter  planets  when 
an  improved  telescope  disclosed  one,  and  calculation  fixed 
tlie  position  of  the  other;  to  the  stare  when  their  parallax 
and  proper  motion  were  measured;  aud,  iu  u  vague  way, 


even  to  the  nebnlse,  when  their  compoeitioB  and  fonns  of 
structure  were  ascertained. 


§  145.  Before  leaving  thb  general  proposition,  that  tho 
prepress  of  life  and  intelligence  is,  under  one  of  its  aspectn, 
an  extension  of  the  spape  through  which  the  porrespomlencc 
between  the  oi^anisni  nnd  its  environment  reaches,  it  may 
be  well  to  remark  that  its  tmth  18  independent  of  all  cob- 
clusioDs  as  to  the  mo(ic8  in  which  the  corrcj*]X)Ddeiice  is 
developed.  In  the  earlier  part  of  the  chapter  I  have  filled 
up  some  of  the  gape  in  our  knowledge  by  reasonings  that 
are  partially  hjt-pothctieal;  and  have  thus  opcno*i  the  door 
to  possible  critieiAiuA,  which  may  at  first  sight  be  suppoeod 
to  tell  against  the  doctrine  at  large.  But  a  moment's  con- 
sideration will  show  that  bv  whatever  steps  the  senses  of 
smell,  sight,  and  hearing,  arise,  the  result  remains  the  same. 
Unquestionable  facts  form  the  substance  of  the  argument. 
It  is  a  fact  that  where  the  senae  of  touch  is  the  only  ono 
definitely  manifested,  the  eorreapondenco  between  the  or- 
ganism and  ita  environment  extends  only  to  that  part  of 
the  environment  by  which  the  oTganiftm  is  1>athed.  It  i«  a 
fact  that  the  appearance  of  the  higher  senses,  even  in  their 
most  nidimentfiry  forms,  is  aecompaniwl  by  some  exteonion 
of  the  space  tbroughont  which  correspondencea  can  be 
effected.  It  is  a  fact  that  the  succeBsire  stages  in  the 
development  of  each  sense  imply  fiucceaaive  enlargements 
of  this  sphere  of  s])ace.  And  it  ia  a  fact  that  the  advent  of 
rationnlity  i.',  among  other  wa\*s,  shown  in  the  carrying  of 
these  cnlai^eracnts  still  further. 

Here,  indeed,  let  me  draw  attention  to  the  truth  indi- 
cated by  Biime  of  the  above  examplcfi.  that  the  extension 
of  the  c<)rre!«po«deni'e  in  space  is  exhibited  not  in  the  a»- 
oendiDg  fETadod  of  animal  life  alone,  but  in  the  aucceesivo 
phitu's  of  human  civili/^ition,  and  in  even  mow  |?oing  on. 
From  early  rni'cs  ucqiiainted  only  with  neighbouring  locali- 
tica,  up  to  modem  goographere  who  specify  the  latitude  and 
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longitude  of  ovcry  placu  ou  the  globe— Irom  tlie  ancient 
builders  and  m«tallurgiata,  knowing  but  aiirface-depoaits, 
up  lo  the  geologists  of  our  da_v  whose  data  in  some  cases 
enablt^  them  to  <If:»criI)6  the  material  existing  at  a  depth 
never  yet  reached  by  the  minor — from  the  savage  barely 
able  to  say  in  how  many  day3  a  full  moon  will  retuni.  up  lo 
the  astronomer  who  ascertains  the  period  uf  revolution  of  a 
double  star — there  has  been  a  gradual  w-iJening  of  the  sur- 
rounding region  tliroiighout  which  the  adjustment  of  inner 
to  outer  relations  extends. 

It  remains  only  to  point  out  the  additional  evidence 
thus  afforded  that  the  degree  of  life  varies  as  the 
degree  of  correspondence.  On  the  one  hand,  each  further 
extension  of  the  corres]>ondenee  iu  space  adds  to  the 
uuuibor  of  external  relations  to  whicli  internal  relutiona  are 
adjnated — adds,  that  in,  to  the  nnmW-r  of  iiiti;nial  changes 
■ — adds  therefore  to  the  amount  of  life.  On  the  other  band, 
the  greater  the  space  throughout  which  the  correspondence 
reaches,  and  the  more  numerous  the  adjustments  which  can 
con&et]uently  be  made,  the  greater  must  be  the  number  of 
coecs  iu  which  food  is  obtained  and  danger  shunned. 
"Wlionce  we  may  rlcarly  eee  how  life  and  ability  to  maintaiu 
life,  are  two  aides  of  the  same  fact — how  life  is  a  coiffbina- 
tion  of  proceaeea  the  result  of  whose  workings  is  their  own 
continuance. 
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T&B    OOBKEBPONDRNCB    AS    KXTEKDnrO    TJt    TmE* 


%  HC.  It  WAS  pointed  ont  ftomo  page*  bftclt  (§  136),  that 
while  the  lowest  J^j'otophyta  and  Proiota  divplay  no  mani- 
fest adjuatmcnto  of  intt^mal  changes  to  changes  tn  the  eori* 
ronmcnt,  the  higher  plants  [>aai  thnniKh  cycles  or  filjites  an- 
Bwcring  to  the  cycles  uf  the  seasuus.  AVhether  thiHaliuiild  be 
reganlod  9&  a  prof^ess  towards  correspondence  in  Time,  is 
doiihtfiil.  Tt  may  bo  said  that  since  in  a  tree  the  hnddinf^, 
bloMoming,  ripening  the  fruit,  aud  dropping  the  leavc», 
occur  at  the  twuic  timet)  with  fit  external  conditions,  the 
inner  Mxjuences  are  coofomied  to  the  outer  ones.  But  it 
niuy  be  replied  that  this  is  an  incidental  result  of  the  per- 
petuul  adaptation  of  the  internal  arlions  to  exU^mat  co- 
exlHtonees  (teiii[K-niture,  light,  moisture),  whieh^  by  paamng 
through  a  series  of  varintionR,  involve  a  parallel  ftcries  of 
variations  in  the  plant.  It  may  be  argued  that  tltc  putting 
fort))  of  leaves  has  reference  simply  tQ  tlie  then  concurring 
inJliiencee,  and  has  no  direct  reference  to  the  subsetiueut  nu- 
trition of  the  fruit;  thai  the  true  nature  of  these  vegetative 
changes  ie  seen  in  the  fact  that  a  tree  will  flower  in  the 
autumn  if  the  heat  bo  great  enough;  and  that  thu«  plant- 
life  exiiiliits  no  true  correspotidencc  to  A»y»wtB«»  in  the 
environment,  but  only  to  co-exisUmce»  in  it  To  decide  be- 
tween the«c  views  is  not  easy;   though  on  the  whole  the 

last  aeems  the  more  rational.    But  at  any  rate,  this  species 
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of  correspondence  In  Time,  if  such  it  be,  U  of  a  vague 
kind  compared  witL  tliat  properly  ^u  called. 

Turuing  to  thotw  more  definite  cases  vrhtch  animnl  life 
displays,  it  u  to  be  observoil  that  in  crratures  pogsesjtjiig  no 
other  BPiisc  ilinn  thai,  of  tourh,  i,he  eolo  external  relations 
with  which  internal  rclatioiia  can  be  put  in  correspondence, 
are  relations  of  eth/setJ^nce.  Only  when  there  comes  to  be 
aomc  amount  of  amcll,  or  sight,  or  hearing,  can  Mqitcnces 
in  the  environment  be  met  by  adjusted  sequences  in  the 
oi^ani^m.  The  connexion  between  the  tangibility  of  an 
adjacent  body  and  »umc  eo-existeut  proin-Tly  p^wsesseii  by 
it,  is  the  only  one  to  which,  in  a  zoophyte,  the  connexion 
between  irritation  and  contraction  answers.  Time  is  no 
more  involvwl  than  Spa<?c.  But  when  relations  among 
things  or  attribuios  that  arc  in  any  degree  removed  from 
the  organiem,  become  cognizable — when,  for  example,  there 
exists  incipient  vision,  and  obstruction  of  light  ia  often 
followed  by  a  touch  from  the  ohatrutting  body^then,  an 
organic  response  to  an  external  sequence  becomes  [M^ssible: 
then  the  oi^onisra  can  move  in  anticipation  of  motion 
in  an  externa]  liody.  Two  phrnomona  in  the  environ- 
ment, the  one  immediately  eucceeeding  the  other,  pren 
duce  two  phenouieuu  in  the  orgaui&m  in  like  succes- 
liion. 

Or,  to  present  the  proposition  under  another  aspect: — As 
the  simplest  se<|uences,  and  those  first  iiert-eiviHl,  ary  me- 
chanical sequences;  as  mechanical  sequences  imply  change 
of  position;  as  change  of  ^Kisition  implies  progress  through 
Space;  it  follows  that  only  when  there  is  some  d^free  of 
space-penetrating  faculty,  can  there  be  any  adaptation  in 
the  organiam  to  changes  of  position  in  adjacent  objects — 
any  adjustment  to  external  sequences — any  correspondence 
in  Time.  After  the  ability  to  respond  to  the  touches  of 
surrounding  bodies,  the  next  advance  is  the  ability  to  re- 
spond to  those  motions  of  them  which  precede  touch;  and 
since  motion  involves  bot^  Time  and  Spaoe^  the  first  ezten* 
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fiion  of  the  corrci^ndencc  in  Time  is  necewarilj  coeval 
with  its  first  extension  in  Space, 

§  147.  Tliroughuut  the  successive  sUgea  in  the  develop- 
ment of  the  senses,  these  two  orders  of  correspondence 
progrcas  togetlicr.  In  proportion  as  the  distance  at  which  ■ 
moving  object  Ls  perceivable  increases,  the  greater  becomes 
the  duration  of  the  external  actions,  or  chains  of  aclioos^  to 
which  the  internal  changes  ma^-  be  adjusted.  Other  thiu^ 
equal,  the  more  remote  any  body,  the  louger  must  be  the 
interval  before  it  can  act  on  the  organism  or  the  organism 
on  it;  tliat  is— tlie  longer  must  be  the  time  between  the 
outer  antecedents  and  consequents  with  which  the  inner 
antecedents  and  consequcnta  are  put  in  conieapondQnce. 
The  inner  and  outer  sequences  shown  in  the  pursuit  of  a 
heron  br  a  hawk,  are  longer  than  those  shown  in  the  pur- 
suit of  a  fish  by  u  herou;  and  ore  00  chiefly  because  thu 
vision  of  a  heron  is  wider  than  that  of  a  hsh.  Without 
giving  cases,  it  will  he  nianifest  ihat  by  the  development  of 
smell  and  hearing  also,  tlie  correspondences  arc  simultane- 
ously extended  iu  duration  and  distance.  Not  that  they 
maintain  a  constant  ratio.  The  connejciun  between  them  is 
variously  modified  by  circiunfltouces.  The  character  of  the 
environment,  the  partieular  powers  of  the  organism  in 
respect  of  locouiolion,  as  wull  as  other  conditions,  greatly 
affect  it.  All  that  can  be  wid  ia,  that  the  t\vo  kinds  of 
extension  arc  connate;  nnd  that*  in  so  far  as  mechanical 
phenomena  are  coitcerued,  they  diejilay  throughout  a  gen- 
eral inter-dependence. 

§  148.  This  limitation — "  in  so  far  as  mechanical  pheno- 
laena  ere  concem(*d  " — sen'^cs  to  intriMluee  the  fact  thalT  in 
respect  to  other  orders  of  phenomena,  tlie  progress  of  the 
correspondence  in  Time  has  little  or  nothing  to  do  with  its 
progress  in  Space.  Did  all  actions  involve  perceptible 
motion — M'ere  alteration  of  position  a  necessary  accompani- 
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inont  of  every  alleraiimi,  tint  two  would  I>c  iinifoniily  re- 
lated. But  &&  there  are  hmts  of  changes,  chemical,  thermal, 
electric,  vital,  which  involve  no  appreciable  mechanical 
chauge — as  there  are  numberless  changes  of  state  which 
occur  nithout  changes  of  place:  It  resultB  that,  in  the  growth 
of  internal  adjiistioenta  to  thuse,  there  is  an  extension  of  the 
correspondence  in  Time  5(>])arale  from,  ant)  addiliunal  to^ 
that  which  ariaes  from  its  extension  in  Space. 

This  seronrf  species  of  correspondence  in  Time  is  of  a 
much  higher  order — b,  in  fact,  a  far  more  extended  corre- 
sjmndence.  For  the  ordiuary  mechanical  ucquemxis  in 
surrounding  bodies  by  which  oacli  organism  is  affected,  ore 
incalculably  more  rapid  than  the  non-mcchanical  sequences. 
The  motionti  of  eiiemie«  nr  of  prey,  even  when  sluggish,  nr« 
readily  appreciable:  u  few  seconds  only,  at  most,  are  needed 
to  bring  about  manifest  changes.  But  the  decay  of  a  doad 
animal,  or  tlie  ripening  of  fruit,  or  the  drying  up  of  a  [>ool, 
cir  tlie  liutcliiug  of  an  e^,  uccupit^  an  immcusely  longer 
interval.  One  of  these  tatter  sequences  has  a  duration  a 
hundred,  a  thousand,  a  million  times  as  great  as  one  of  the 
former;  and  the  ability  of  the  organism  to  adjust  itself  to 
them,  implies  a  proportionate  extension  of  the  correspon- 
dence in  Time. 

Hence  the  fact  that  only  when  we  come  to  creatures  of 
comparatively  high  inlclligenec,  do  wc  meet  with  luncr 
changes  in  adaptation  Uy  outer  changes  of  a  non-mechnnical 
kind.  For  we  must  not  class  as  coming  under  this  head 
such  actions  of  inferior  animah;  as  are  adjusteil  to  daily 
and  annual  modifications  of  tlie  environment.  These,  like 
parallel  actions  in  plants,  are  mo»t  likely  nothing  but  the 
cumulative  results  of  successive  adaptations  o£  the  organism 
to  successive  co-existences  in  the  environment.  It  la  ana- 
tomienlly  demon.4trable  that  tlie  pairing  and  nidiflcalion  of 
birds  in  the  spring,  is  preceded  by  constitutional  changes 
which  are  probably  produced  by  more  food  and  higher  tern- 
pcrature.  And  it  is  a  rational  inference  that  the  whole 
n 
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iwriM  of  prooMM*  implied  b  de 
Mrvvraily  Ktino  thnragb,  not  with  amj 
I'ri'U,  Iriil  n>\v]y  under  the  admwHam  of 
uumI^  |fn»eiiC 

An  i-arly  irtiige  of  the  higber  Kad  rf 
Tttni',  niii«t  Ijo  loolwd  for  where  the  periad 
nmlftit  nnil  ronfloqacnt  in  Imt  «  few  havn. 
fnilii  iiilaiiil  to  tlw  MiMdc  to  feed  wlies  die  tide : 
milk  tliiti  rctiini  in  thu  fann-Tmrd  at 
liiii(niii'<».  Kvcii  Ihtc,  however,  there 
liKriil  ii(tjiu>tt»(<nt  of  innor  to  ooter  seqneBceB;  for  ■ 
iiititial'itiiiKl  !«'  ml  or  (o  be  mQked  at  ivgalar  iatamK 
iiiiKK  to  liiivc  »<IajiU>(1  recurrences  of  eooatitiitMMul  ela^u 
utu\  llii'  Rfiinalinufl  accotnpauying  ibeee  stales  form  ^H 
pmiiiimtn  Ntiinuli  to  Iht-ir  acta.  Nererthekes,  we  m3P 
not  wholly  fxclurlc  tlicso  iustancea  from  the  tat<'!g*JTT 
of  MiUntiriiiff  corn'HiKindcnce  in  Time;  but  nrasc  recngnbe 
lh«iB  ai  tin|HTfc'('t  hikI  tranffltional  fonm  of  it,  throtigh 
wlilnh  only  llii<  lii^licr  forms  can  be  reached.  For  if  we 
niiiaitlor  iiihIit  wlinl  conditions  only  an  inner  seqnenoc  can 
lilt  »iljiiiiU>d  to  m>tnu  outer  sefpience  oocupjiiig  boors  or 
ilnyii,  It  lNvonii>«  [tlnin  lliat  there  must  exist  in  the  or^ui- 
laiii  H  iiKiiiiiM  of  r(<<-n^ni/.ing  duration.  I'nlcM  the  or|;anism 
la  dlfTorrnlly  iitTivttHl  by  |Miriod8  of  different  lenjrths,  itd 
BoUon*  4<iiiin<i|  Im*  rnmlo  to  fit  mlow  external  actions.  When 
Wft  |mM  rruni  iImhh^  iiircbanioal  sequences  in  which  the 
motion  of  Ihi*  extpnini  binly  itself  serves  the  organism  as  a 
ini<ii>oii-ii  of  diiniiiitii,  to  those  non-iiinchanii^I  wqucnces 
wbii'h  not  only  nlTord  no  measure  but  last  incompara 
louKiir*  t\w  only  nieaiturG  of  duration  available  is 
rfwiiiliinfi  frniii  tlio  periodic  sensations  of  t]io  organi^tt 
UmM.  \ulunilly,  then,  these  6r»t  examplee  of  the  higher 
rormpondenco  in  Time,  ariae  where  an  internal  periodicity 
agrroH  with  an  cxtrmnl  [irriodicily.  And  naturally,  in  the 
eaMw  next  above  these — cases  implying  some  forcsiglit  of 
future  cvcuta,  itich  as  is  shown  by  a  dog  hiding  a  bone  in 
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flntioipation  of  the  time  when  he  will  be  again  hungry — 
there  is  a  dUtiuct  refcreuce  to  this  same  recurrence  of 
organic  states. 

§  1-49.  The  existence  of  so  wide  a  gap  between  on]tnary 
mechanieal  sequences  and  most  non-mechanical  aequencea, 
in  respect  of  the  periods  they  occupy,  joined  with  the  cir- 
cunutancc  that  tKe  adjustment  of  internal  8e(}uvnce«  to 
lengthened  external  sequences  implies  estimation  of  inter- 
vals, explains  how  it  Impiwns  that  only  when  we  reach  an 
advanced,  phase  of  intelJigence,  does  this  higher  kind  of 
correspondence  in  Time  begin  to  exhibit  a  marked  exten- 
aion.  Xot  that  the  tranaition  Is  sudden.  During  the  first 
stages  of  human  progress,  the  mctluKl  of  estimating  epochs 
does  not  differ  in  nature  from  that  employed  by  the  more 
intelligent  animals.  There  are  historical  tracer  of  the  fact 
that,  originally,  the  civilized  ra(rt>»  a<ljiu>led  their  actiuutt  to 
the  longer  sequeneea  in  the  environment  just  na  AustmliauB 
and  Bushmen  do  now,  hy  ohser\*ing  their  coincidence  with 
the  migrations  of  birds,  the  floodings  of  rivers,  the  tlower- 
ings  of  plants.  And  it  is  obvious  that  the  savages  who, 
after  the  ripening  of  n  certain  berry  travel  to  the  sea-shore, 
knowing  that  they  will  then  find  a  particular  ahell-tlsh  in 
aeason,  are  guided  by  much  the  aamo  pruccAS  as  ihe  deg 
who,  on  Bceing  the  cloth  laid  for  dinner,  goea  to  tli6 
window  to  watch  for  his  mafitcr.  But  when  thcac  pheno- 
mena of  the  seasons  are  obeerved  to  coincide  with  recurring 
phenomena  in  the  heavens — when,  as  was  the  case  with  the 
aboriginal  Hottentots,  peritnls  come  to  lie  mpanurcd  partly 
hy  astronomical  and  partly  hy  terrestrial  changes;  then  we 
Bcc  making  its  appearance  a  means  whereby  the  corre- 
spondence in  Time  may  W  indefinitely  extended.  The 
fnin*s  daily  movcmonta  and  the  monthly  phases  of  the  moon 
having  once  been  generalized,  and  some  small  power  of 
counting  having  been  reached,  it  becomes  poaaible  to  recog- 
nize the  intervals  between  antecedents  and  consequents 


tlo  nnc  a^aft  tWir  edorinct  w  pmode  «x«e&e  ■  J™'  ^ 
AmrtwM,  Hardty  w^yrtii^  to  U  dafowj  m  ucaWm  **  bafc- 
ffvr  yt^ttr^  ftT-!  »ff*-r.~  *V.*iT  f-*V*?^  •*«n''«'l  *«  fpw  if  aav  "^ 
i^wrttcf'^  Iffngf-T  than  tU'^e  oi  the  conspiraoas  and  oftOHe- 
enrntiV,  I'h^rri'^.rn'rTia  f^f  the  attt^^ns.  Bat  ^rrM^wg  aani-oTil- 
i/>"I  r:4^'^T4  w«:  ^frf-,  in  the  bniiding  of  permuient  hnts,  in  the 
\fTf*'\\fiii  ari'i  a/T'-nrnnlation  of  cattle,  in  the  ?t«iiig  of  com- 
jfi'Kliti'--(,  that  U/tiSKT  ftfri-jufrncta  are  recognized  and  measures 
tak'-fi  f'  rrt^-'rt  th'rTn.  And  when  united  in  bigfaor  social 
f.ihU-j,  rui'ft  hIjow,  iiv  planting  trees  that  will  not  bear  fruit 
f'.r  fi  sr'fKTafi'jii,  hy  th*;  f-iaV»OTate  edacatlons  they  give  their 
f'liil'Irifi,  hy  liiii  I'll  rig  hoii-(*-s  that  will  last  for  centuries,  bTiu- 
Hnrine  t)i'-ir  livt-H,  Ky  H.tnjggling  for  future  wealth  or  fame, 
tlidl  in  ili'rrri,  irjt*;mal  antecedents  and  consequents  are  Ija- 
I.ifiKpMy  (i'ljii'<U''l  to  fxtcmal  ones  which  are  extremely  long 
in  ill*  ir  tnUTviiU.  Especially  is  this  extension  of  the 

(■i.rr<-ii.'>rh'li-iicc  in  Time  displaj'ed  by  progressing  science. 
I {((/li rilling  with  the  nequencea  of  day  and  night,  men 
(I'lviiiifcil  lo  till;  monthly  changes  of  the  moon,  next  to  the 
miu\  finnuiil  cycle,  next  to  the  cycle  of  the  moon's  eclipses 
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ami  the  periods  of  the  filauets;  wLile  modem  aatronomy 
cletermiuea  the  vast  interval  after  whioh  the  Earth's  axis 
will  again  {wiuX  to  tlie  same  place  in  the  heakvens,  and 
the  scarcely  conceivable  epoch  after  which  plonctarv  pertur- 
batious  repeat  theniaclves. 

When.&flin  these  caaos,  the  Be([iieucea  exceed  in  length  the 
lives  of  individual  men,  the  corresi>omlcnec  is  c-ffoetoil  by  the 
agency  of  many  men  whose  aption.i  are  co-on!inai<;<l.  An 
astronomer  who  compntes  the  elementa  of  a  comet  of  brief 
period,  ami  who,  after  t}ie  !ai>se  of  certain  years,  montlis, 
and  da^-s,  turuK  Im  tcletK-opg  to  lliut  region  of  the  heavens 
in  which  the  expected  boily  !>hortly  makes  its  appearance, 
shows  in  himself  the  entire  rorrospnndeni'e  between  an 
internal  series  of  changes  and  an  external  series.  But  when 
centuries  pass  between  the  prcdileetion  and  its  fulfilment,  we 
see  that  by  the  help  of  written  sj-inbola,  the  proceedings  of 
successive  men  are  united  into  one  long  sequence,  dis- 
playing the  eatnc  adjustment  to  un  external  sequence  as 
though  it  hod  occurred  in  a  single  man  surviving  tlirough- 
out  the  inter^-al.  Pcrhapa  nothing  more  Btrongly  suggests 
the  eonreption  of  an  embodied  Ilnmanity,  than  this  ability 
of  Humanity  as  a  whole  to  respond  to  environing  changes 
which  are  far  too  slow  to  he  responded  to  hy  its  component 
individuals. 


8  1  SO.  The  extension  of  the  eorrc«pondenco  in  Time,  like 
its  extension  in  Spncf,  involves  an  increased  amount  of  lifo 
and  renders  possible  a  greater  continuance  of  life.  Each 
longer  se<{uence  recognizc>iI  Implies  an  adjuMmonl  of  a  new 
eet  of  internal  relations  to  a  new  set  of  external  relations — 
implies  an  additional  series  of  vital  aclions — implies,  there- 
fore, an  increased  niimher  and  lieterogeneily  of  the  com- 
bined changes  which  constitufje  life.  At  the  same  time, 
the  adjtutment  of  the  organism  to  these  successively  longer 
eequcnces,  is  itself  an  avoidance  of  dangers  or  a  seizing  of 
advantages;  and  is  consequently  a  process  of  self-preserva* 


398 


GRN^IUL  SVNTUES1& 


tion.  As  we  liavc  ewn,  tUe  aacendiiig  gruiles  of  brute  life 
iliusiraU!  thu,  and  il  is  illuBtratiHl  by  liuman  prugrc^oo^ 
The  civiJizcKl  nii-i-i*,  by  recognizing  slower  clmngca  and 
viding  for  mnn»  rtMiU)!*.*  r«.-sults  than  ibe  liand-to-moi 
livti]g  ravage  does,  obxioiuly  meet  more  iiuiuerou«  coul 
gtmuiue  aud  becurc>  greater  louguvtty ;  while,  iu  tho  meeting 
of  thesu  tuore  luimoruus  coDtingt>ncic8  a  bighcr  degree 
of  ntal  mrtiviry  h  involved.  It  may  Iw  argiied 

will)  some  plaiiitibiiity,  that  tho  like  is  true  even  of  tfau 
adjtistiiienl  of  our  euiuTptions  to  those  imnicniiio  periodi 
involved  in  the  larger  g<encr|liKatiom  of  astroaomy 
geology.  For  littlo  as  the  rt^'<^)gnit)on  of  thc«e  modif 
human  action*  direotly,  yet  indireeliy,  by  abolishing 
theories  of  creation  aud  huuiauiiy,  it  ultimately  producttj 
powcrfuJ  effect  on  tho  conduct  of  the  race. 


CHAPTER  VL 
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§  101.  Otherwise  oonsideredf  the  evolution  of  life  is  an 
advance  in  the  Speciality  of  the  eorrospondonce  between 
inner  and  outer  relations.  In  |wrt,  this  is  an  as[tect  of  the 
proccsaoji  described  in  the  last  two  chapters;  and  in  part 
it  i»  a  further  and  a  higher  process.  Just  as  wo  saw  that 
in  so  f&T  AS  mechanical  phenomena  are  c-onecrncd,  the  exten- 
sion of  the  i:urres]H)ndenc('  goes  on p<tri pasgu'm  Siiace  and 
in  Time,  but  that  the  estpnaion  of  the  correapondenue  in 
Time  aflerwanlft  lakcfi  in  many  other  or<lers  of  phenomena; 
8o,  though  tit  first  the  increase  of  the  correspondence  in 
Speciality  h  inseparable  from  ittt  exleiision  in  Space  and 
Time,  yet  it  presently  comes  to  include  innumerable  cor- 
rcspondonccfi  not  comprehcndtHl  under  either  of  these. 
Objectively,  the  development  of  the  correspondence  is 
essentially  one;  but  the  limitationa  of  our  intcHectB  pre- 
vent ua  from  praspinpr  it  as  one;  and  it  is  an  inconvenience 
accompanying  the  presentation  of  it  in  parts,  that  the 
dinsiona  overlap  ouo  another. 

The  fir^t  5|)ociali/jitiun  of  llie  correspondence  occurs  on 
passing  from  those  simplest  oi^aniams  whose  onvironmenta 
are  homogeneous  both  in  Space  and  Time,  to  ihotw  whoso 
environments  are  homogeneous  in  Space  but  heterogeneous 
in  Time.  Tlie  yeasl-cell,  touched  on  all  sides  by  the  ele- 
ments it  requires,  and  during  its  abort  life  kept  under  the 
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needful  cODditiooit,  exhibita  a  correflpoudcnce  in  the  bigbeit 
degree  general.  But  the  tree  wUich,  though  coiutanlly 
Imtlied  bv  nutritive  uuteriBls,  assimilates  lliciii  only  under 
{larticular  Btatc^  uf  the  environment,  exhibits,  in  the  ad- 
juHtmcnt  of  its  intoniul  ehangcH  to  the  recurring  external 
changes,  some  advance  towardd  speciality  of  corrcspott- 
denc<!,  ^ 

The  next  step  of  tlie  same  nature — the  step  which  dia-^ 
tingui&hes,  so  far  as  it  can  be  distinguished,  the  anlmil 
kingdom  from  the  vegetal  one — takes  plaee  when,  relatively , 
to  tlie  ncedtt  uf  the  organiiiin,  tlio  environment  i»  hctet 
gcncuus  l>oih  in  Time  and  Space.      To  (lie  lowest  livii 
things,  tbe  integrablc  matter  ia  evei^^vhcre  present  under"' 
uniformly  available  conditions.    To  plants  in  general,  it  is 
everywhere  present,  but  «o<  under  uniformly  available  con- 
ditions.    To  animals  in  general,  it  is  neither  evcr's'^vbero 
present  nor  prest-ut  under  uniformly  available  conditions — 
it  exists  in  particular  bodies  irregularly  dispersed,  which 
can  be  obtainod  only  by  pflrticular  actions.      And  thus, 
change  from  a  general  diffusion  of  food  to  a  localiza- 
tion of  food,  involves  a  further  specialization  of  the  coi 
Bpondence.    The  organism  now  lives  only  on  condition  that^ 
contact  with  special  maBH?s  of  matter  shall  be  followed  by 
the  special  acts  required  to  utilize  tbom.    In  the  Aim^ta, 
which  wnip?  itaelf  round  and  prRdiinlly  includes  the  small 
nutritive  fragments  it  meets  -tt-ith,  we  sec  that  even  before 
there  are  either  prehensile  or  dip^tivc  organs  the  existence 
of  its  food  in  a  solid  form,  implies  that  the  organism  mustj 
respond  differently  to  the  contacts  of  solid  matter  and  of  j 
liquid  matter;   and  thiu  is  a  progress  towards  speciality  of* 
correspondence. 

Wlien  there  arises  the  primary  division  of  the  tisflue  into 
stomach  and  skin — wlien  the  eatablisbf'd  differentiation  in 
the  environment  Is  met  by  an  established  differentiation  infl 
the  organism — when  to  the  ability  to  distinguieh  solid  from^^ 
liquid  matter,  comes  to  be  added  the  ability  to  distinguish 
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different  orders  of  solid  matter  from  one  another;  there 
aro  foreshadowed  those  many  higher  specializations  which 
accompany  the  development  of  tlie  senses.  These  wc  have 
now  to  consider. 


W. 


§  152.  Out  of  the  primordial  irritability  which  (exclud- 
ing the  indetemiiuale  types  that  underlie  both  divisions  of 
the  organic  world)  eharaetenzx's  aninifii  organisms  in  gen- 
eral, arc  gradually  evolved  those  various  kinds  of  irritabilitj 
which  answer  t«  tlie  various  attributcii  of  matter.  The 
fundamental  attribute  of  matter  ia  reaistance.  The  funda- 
mental sc^nsc  ia  a  faculty  of  responding  to  resistance.  And 
\t;1iile  in  the  enTirooment,  associatcil  with  tliis  attrilnite  of 
resisiancv,  arc  otlier  aitriliutea  severally  distinctive  of  certain 
classes  of  bodies;  in  the  organism,  there  arise  faculties  of 
responding  to  these  other  attributes — faculties  wliirb  enable 
the  organism  to  ndjiLst  its  internal  relations  to  a  greater 
varic^  of  external  relations — faculties,  therefore,  which 
incrcaae  the  speciality  of  the  correspondence. 

We  see  this  not  only  in  the  rise  of  the  sense*  that  are 
affected  by  tlic  sapid,  odorous,  visible,  and  sound-producing 
properties  of  things,  hut  also  in  the  series  of  phases  through 
which  each  sense  advances  towards  |>prfectioti.  For  every 
higher  phase  shows  itself  as  an  ability  to  recognize  smaller 
and  smaller  differences,  either  of  kind  or  degree,  in  the 
attributes  of  euvronuding  bodies;  and  so  makes  poesibla 
still  more  siKK-ial  adjnstmcutM  of  inner  to  outer  relationa 

In  the  case  of  touch,  a  progress  is  early  shown  in  the 
power  to  distinguish  a  large  moving  mass  from  a  small  ono 
by  the  force  of  ila  rolliaion.  J^ven  zoophytes,  which  con- 
tract bodily  if  their  tentacles  are  roughly  handled  but  draw 
in  particular  tentacles  only  if  these  nre  touched  lightly, 
have  reached  this  stage.  When,  as  in  higher  creatures,  a 
mu-scular  system  and  a  ooncomitant  muscular  sense  are 
developed,  there  results  an  appreciation  of  relative  hardness 
.in  the  objei^ts  met  with;   a9^  is  proved  by  the  differences 
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between  tho  actions  which  follow  the  contact  with  soft  aad 

hard  bodies  respectively.  Aftenvards  textures  become  oog- 
nizablc,  and  aUo  amounts  of  tenacity;  as  illustrated  in  the 
act  of  a  spider  testing  the  streogth  »f  its  web.  The 
aeeson  of  well-diffcreotiatcd  prcbcusilc  organa,  makes 
eeptible  the  sizes  and  ftliapcs  of  the  things  laid  hold  of;  and 
tho  conduct  is  modl^ed  accordingly.  When  the  combined 
appliances  of  touch  and  mtiscuhir  sense  are  fully  derelopod^ 
as  in  man,  we  find  that  between  the  extremes  of  hanlneas  and 
softness  a  great  number  of  gradations  can  be  appreciated; 
that  an  immense  varicly  of  textured  can  be  known  tactually; 
and  that  endless  objects  can  be  ideutiticd  by  their  differ- 
ences of  size  and  shape,  ascertained  by  the  iingors  only. 

That  specialized  touch  called  taste,  which  may  bo  gene- 
rally,  though  not  accurately,  deacrilwd  as  a  sense  serving  to 
diiitinffiiish  s*olul)le  matters  from  insoluble  matters,  prcaents 
a  series  of  grailationa  of  like  kind.  To  the  lower  families 
of  creatures,  which  if  not  without  exception  aquatic  are  in 
all  cases  siirrouudc<l  by  a  Hcpiid  that  has  water  for  its  chief 
couBtituent,  the  insoluble  bodies  are  one  witli  the  inorganic 
bodies,  while  tlio  soluble  mostly  answer  to  the  organic. 
matter  which  permanently  continues  undissolred  in  the 
aea  or  in  a  river,  is  stone  or  earth;  while  mattei  which, 
though  soluble,  is  found  in  a  solid  fcrm,  is  something  that 
is  or  has  been  alive.  Hence,  to  those  lowest  creatures 
which  fet><l  ou  any  organic  substance,  the  soluble  and  the 
insoluble — the  things  that  have  taste  and  the  things  that 
are  tastclo« — stand  respectively  for  food  and  not-food. 
From  this  stage  upwards,  sncccssivG  specializations,  of 
which  wc  may  presume  the  first  to  lie  in  an  ability  to  dis- 
tinguish orgsnic  matter  into  animal  and  vegetal,  display 
thenit!«clvi>j(  ill  the  nurrowing  of  the  clawe?*  of  things  which 
are  ealt-n.  Fish  that  take  particular  baits,  inseeta  and 
quadnipods  that  feed  on  particular  plants,  illustrate  this: 
Ohnmisly,  it  is  neither  necilfnl  nor  pmr ticable  to  tnire  out 
iIiIa  progrCB!)  tu  detail.    It  suffices  to  notice  tltat  the  higher 


( 

k 


OORRESPONDENCB  AS  IXCRKASIKG  IN  SPBCIALITT.  333 


inimals  perceive  an  increaaed  number  of  giistable  diffcr- 
eDcee;  and  that  In  man  the  sense  of  taste,  besides  wrviug  Co 
identify  a  great  variety  of  edible  subetanece,  aids  lUe  ckcmiiic 
and  the  mineralogist  in  (Tias^ifying  tliuee  inorganic  cuiii- 

luunds  wliicb  are  in  any  doj^ee  soluble. 
Smell  wbicb,  as  before  suggested  (§  140),  has  probnbly  a 
n  origin  with  touch  and  taste,  and  is  gradually  differ- 
ted  from  them,  posses  through  parallel  stages  of  deve- 
lopment. At  first  a  kind  of  anticipatory  taste,  and  in 
eoinuion  with  taste  employed  to  distinguish  nutritive  from 
innutritive  matters,  it  progresses  in  speeiality  aa  the  food  is 
specialized;  or,  to  pnt  the  facta  in  logical  onler — the  ability 
to  select  s[)fcial  fnoil  is  usually  depemlent  on  the  minuteneaa 
of  tlie  differences  which  the  smelling  faculty  can  appreciate. 
This  is  not  so  throughout,  for  proy  is  in  many  cases  recog- 
nized by  other  means  than  scent;  but  it  is  so  with  moat 
insects  and  plant-eating  quadrupeds,  as  well  as  with  a 
considerable  proportion  of  crejitures  that  are  carnivorous. 
These  gradations  in  the  olfactory  sense,  most  clearly  dis- 
played in  the  mammalia,  reach  in  some  of  those  that  hunt 
by  scent  to  a  great  beiglit.  The  dog  which,  with  nose  to 
tlie  ground,  traces  out  his  master,  shows  us  that  he  can  do 
more  than  distinguish  by  si-ent  one  class  of  Ixxiien  from  all 
other  classes:  he  can  even  distinguish  a  particular  iudividual 
belongiug  to  that  class. 

The  incrcnsing  stpeciality  of  the  correspondences  effected 
by  means  of  virion  as  it  develoj«  is  still  more  conspicuous. 
The  lowest  form  of  vision  appears  to  be  nothing  boynnd  a 
aeusitiveness  to  the  proximity  of  a  body  which  intercepts 
the  light.  Such  surroumling  changes  as  cause  marked  ob- 
seurations  arc  alone  responded  to.  Wlien  the  sensitive  trai:t 
on  which  the  rays  are  eoncenlrated  is  such  that  a  part  of  it 
can  be  stimulated  without  the  stimulation  of  the  whole,  then) 
arises  an  ability  to  perceive  adjacent  objects  by  the  light 
they  reflect.  Dark  and  light  bodies  thus  eome  to  be  distin- 
guished ;  and  wc  may  presume  that  f  urtlier  progress  of  liko 
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nature  makes  appreciable  smaller  and  smaller  g^datiam 
in  the  tramilionB  from  wbitcnees  to  blackneas:  so  adding  to 
the  number  of  things  discriniioated.  An  abilitj 

to  recognize  differences  in  the  quality'  of  the  light  probably 
arises  simultaneotisly.  Things  tiiat  arc  red,  yellow,  and 
blue,  work  unlike  efTeete  on  the  organism;  as  well  as  those 
that  are  white  and  lilaek.  Familiar  factd  elearly  ghow  that 
in  the  evolution  of  the  visiml  faculty,  the  progress  iit  townnU 
a  rapacity  to  dincrirainate  a  greater  variety  of  int^-nsjties  of 
colour,  of  intermediate  tints,  and  of  degrees  of  light  and 
ehade.  Aa  there  \»  developed  a  wider  retina, 

marked  diftercncee  iu  the  areas  iXTiipied  by  images  cast  on 
it  become  apprt^uiablu;  and  hence  arises  a  po^hility  of  dia- 
tingui&hing  dilTerenccs  of  bulk  in  adjacent  objocla.  The 
ap])roaeli  of  a  large  body  changea  the  state  of  a  greater 
jHirtioti  (if  tlie  retina  thati  the  a[>proach  of  a  amall  one:  the 
result  being  an  appropriate  difference  of  action.  And  aa  in 
the  00*0  of  amoutita  of  light  and  qualities  of  colour,  succes- 
sive advanc4»  of  tliift  kind  bring  with  them  perceptions  of 
smaller  unlikeness.  Finally,  there  is  reached 

the  power  to  recognize  not  size  only  but  shajie.  A  minuter 
division  of  the  nensitive  tract  into  separate  nervous  elements, 
renders  it  a  fit  instrument  for  this.  Employed  by  an  organ- 
ism of  proportionate  complexity,  an  eye  of  complex  stnictiire 
gives  different  impressions,  both  according  to  the  numbers 
of  its  component  nen'o  fibres  simultaneously  affected,  and 
according  to  the  jKirtioular  comlnnatiutus of  them  simultan^ 
onsJy  affected;  and  the  [MirliiMiIar  combinations,  varying  as 
they  do  with  the  forms  of  the  bodies  seen,  serve  as  stimuli  to 
the  properly-adjusted  actions.  AH  which  several  kinds  of 
vidunl  development,  reaching  great  heights  among  the 
superior  animals,  unite  in  giving  man  the  power  to  identify 
by  the  eye  innumerable  different  objects;  and  so  to  make 
innunirrHble  >»pe<-ial  adaptations  in  hi:«  coniluct. 

Similarly  with  hearing.    At  first  nothing  but  a  scnsiti^'e- 
neaa  to  ooucuasiona  affecting  the  whole  environment,  this 
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scnae,  when  localized  iind  developod,  becomes  a  means  of 
distinguishing  the  streii|^lis  of  the  vibrations.  A  mode- 
rate sound  near  the  auditory  organ  produces  a  different 
effect  from  one  causing  a  violent  tremor  of  the  whole 
Burroundiug  fluid;  aiid  slowly  as  the  multlplyiug  apparatus 
of  which  the  ear  eseentiaUy  consists,  is  dovelopcd,  mora 
numerous  degrees  of  intensity  become  perceptible.  The  re- 
sult we  sec  iu  animals  whieh  listen,  or  pursue,  or  seek  refuge, 
accor<ling  as  some  neighbouring  noise  is  faint,  or  mode- 
rate, or  startling.  Higher  endowments  of  the 
faculty  are  also  accompanied  by  increased  ability  to  dis- 
criminate qualities  as  wtdl  as  quautUios  of  sounds.  Birds 
which  answer  one  another  in  the  woods  and  which  when 
caged  may  be  taught  delinite  melodies,  must  recogDize 
numj  differences  in  pitch.  Parrots,  whose  imitations 
exhibit  great  variety  in  Umbra  as  well  as  great  com- 
pass, show  a  power  to  appreeiato  those  secondary  quali- 
ties l>y  which  tones  of  the  same  pitch  are  distinguished 
from  one  another.  By  most  domestic  quadrupeds,  espcci* 
ally  such  as  answer  to  their  names,  marked  contrasts  of 
pitch,  or  of  iiiiibrey  or  of  both,  are  responded  to.  And 
among  men  the  auditory  faculty  reaches  a  development 
which,  besides  enabling  them  to  recogni/e  numerous  adja- 
vent  creatures,  various  mechanical  operations,  countless 
natural  phenomena,  by  the  accompanying  sounds,  also 
cnableii  them  to  identify  unseen  persons  by  the  loudness, 
piteh,  and  timbre  of  their  voices,  and  even  to  perceive  the 
particular  statt^  of  feeling  in  which  such  persons  then  are. 

Throughout  the  animal  kingdom,  then,  the  specialization 
of  the  senses  measures  the  8i)ecialization  of  the  cor- 
respondences between  inner  and  outer  relations — is  a  means 
to  this  specialization.  Alike  in  the  differentiation  of  the 
senses  from  one  another,  in  the  differentiation  of  each 
sense  into  the  divisions  which  eventually  constitute  it,  and 
in  the  differentiations  of  these  into  the  minute  subdivi- 
sions that  make  possible  the  appreciatiou  of  minute  dis- 
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tinctions,  we  gee  a  succession  of  subjective  luodiiicattoiia 
fitdng  tlic  organism  to  respond  to  a  greater  and  graiter 
cumber  of  thoee  objective  modifications  which  ehamcterixe 
tilings  in  ilsenvirumiicnt. 

§  153.  While  the  developing  faculties  of  toucli,  taster 
smell,  sinht,  and  hearing,  Imve  been  making  it  possible  for 
the  organism  to  respond  to  smaller  differences  in  the  simpler 
properties  of  things,  tliere  hatt  been  growing  up  a  i)ower  of 
responding  to  thoee  more  complex  properties  of  il)ing:9  wliich 
are  not  cognizable  by  sensation  alone.  This  makes  U« 
appearnnee  so  gradually,  and  is  so  intimately  associated 
witli  the  direct  functions  of  the  .lensca,  that  it  is  scarcely 
poARible  to  treat  of  tlie  one  without  in  some  degree  involv- 
ing the  other.  Indeed,  the  boundary  line  was  en«Bed  in 
tlie  foregoing  section,  wlicu  speaking  of  visible  and  of 
tangible  form,  and,  to  a  smaller  extent,  in  other  cosca. 

'I'he  essential  nature  of  this  higher  order  of  specialised. 
corresi>ondencc8  xvill  be  more  conveniently  considered  her^ 
after  under  another  head.  For  the  present  it  will  suffice 
to  say,  that  they  are  seen  wherever  Space  or  Time,  or  both 
Space  and  Time,  arc  inTolvcd.  Let  us  look  at  the  matter 
in  the  concrete. 

ObBcn'c,  first,  that  in  itself  extension  of  the  correspon- 
dence in  Spiice  implies  increased  speciality  of  correspon- 
dence, differing  in  kind  from  that  above  describotl  though 
inseparable  from  it  in  origin.  .\  higher  development  of  the 
eye,  brings  simultaneously  a  greater  obility  to  identify  dis- 
tant obji?ct><  and  a  greater  ability  10  diBcriininaie  lietween  the 
nseg  of  near  objects.  And  it  is  clear  that  these  connate 
abilitiee  to  identify  objects  at  a  distance  and  to  appreciate 
differences  of  apparent  magnitude,  give  together  a  power  of 
estimating  ilistance:  whence  arise  differences  of  action, 
according  a^  the  perceivtHl  onmnies  or  prey  are  dangerously 
near  or  hopeleswiy  remote ;  and  these  differences  of  action  im- 
ply a  new  scries  of  special  correspondcncoa.  Hani- 
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feally,  also,  extenaioii  of  the  correspondence  in  Time  in- 
volves analogous  rcmilts.  When,  instiitad  of  rocognutiug 
only  brief  mecbanical  swuieneea  which  occur  close  to  it,  the 
orpaniRin  rccopTiizcs  mpchanicul  sequences  of  longer  rliira- 
tion,  and  nfterwflrds  non-mrchiinical  sequences;  and  when, 
88  a  consequence,  instead  of  meeting  all  sequences  involving 
dangere  bv  some  one  Vind  of  defensive  action,  a:*  retreat  into 
its  shell,  it  becomes  able  to  meet  tlieni  by  tlifferent  actions 
according  to  their  Icn^s;  the  correspondence  is,  by  ini- 
plication,  rendered  more  special. 

This  being  understuod,  it  will  be  seen  that  when  the 
speciality  of  correspondence  which  exhihiti)  itself  in  dis- 
criminating objects  from  one  another,  is  united  mth  the 
speciality  of  correspondence  which  exhibits  itself  in  dis- 
critniustiug  dutancea  iu  Space  or  Time,  there  arises  a  new 
and  a  higher  order  of  special  correspunrlences;  or  more 
correctly — tiie  previously-specialized  corre^iondencoa  are 
further  speciflltecd.  And  when,  as  during  this  same  pro- 
gress, there  is  developed  a  power  of  recognizing  dirtction 
in  space,  the  speciality  is  again  increased.  To  another  set 
of  distinctions  in  the  environment,  there  is  another  set  of 
adjust  men  t.s  in  the  organism.  These  general  truths  will  be 
bestelucidaU'd  by  a  few  illuHt rations. 

On  the  approach  of  any  large  bwly,  the  shrimps  left  in  a 
tide-pool  make  convulsive  darts  which  may  end  in  rerao^-ing 
each  of  them  to  a  greater  distance  from  the  approaching 
body,  or  iu  bringing  it  nearer,  or  iu  leaving  it  almost  where 
it  wa£.  The  random  leaps  which  a  lieu  makes  in  atteaipting 
to  escape  are  of  like  nature;  showing,  as  they  do,  no  |KiPcep- 
tion  of  the  whereabonta  of  the  pursuer.  On  the  other 
hand,  the  movements  of  a  crab  or  a  Ash  when  alnmiiH],  are, 
like  those  of  all  higher  creatures,  moay  front  the  object  to 
be  escaped.  The  particular  direction  of  something  in  the 
environment  is  responded  to  by  appropriately-adjusted 
motions  uf  the  organi^on — the  correspondence  is  compara- 
tively special.    When,  again,  not  only  the  direction  but  the 
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astofe  <rf  ■  aca^iboanztg  bod  J  M  kaiwB,  other  fay  ks  I 
or  bjr  tbe  aooad  itoiaks^ar  b^  bath — ■  i  ■iiwiififiiil  imtfae 
deer  t^  S>na|M  sway  from  *  ereatnn  that  IbiIb  but  not 
froB  ooe  that  bj««u,  in  the  bee  tbat  flie*  bnrBfilt  a  flower, 
itt  lb«  Croat  that  ri»e«  at  otie  object  bat  doc  at  anochtf — 
thaw  ia  a  ■till  further  ^icrialiiMitMai.  And  irfaen  nupiitaAta 
and  ianoM  aad  disUnca  alaooome  to  be  apficeciatcd,  thoa 
racult  tboR  more  definitely-adjusted  aetiooB  by  which  the 
hJ^Mf  anunala  elude  danger  and  eecsre  prej — actiofia  each 
aa  tboae  of  the  chamois  apringing  from  cng  lo  eng,  ci  the 
havk  poancuig  on  ita  qoMirj,  of  the  dog  i^tt^tittg  the 
BHfwl  of  food  thrown  to  tt,  of  the  bad  bitilding  ita  nect 
isd  feeding  ita  yoang. 

Sitnilarly,  chat  tnereaaed  spedalilj  implied  by  *>Tl*'«fipw 
of  th«  correiqKrodeniM!  in  Timc^  wben  joined  with  that  in- 
oeaeed  ipectality  implied  by  a  better  diacrinunatiou  of 
objoeta,  girei  origin  to  a  farther  series  of  higher  qieda* 
liKaiioHA.    A»  iuft  a§  the  eeqneocea  which  are  ptrceiTod  to 
differ  in  lenf^lb  become  more  ninnennw;    and  as  fast  sa 
there  Is  a  multiplication  of  things  distinguished  from  one 
aorrtber;    so  iaai  do  tlic  adjuetmenls  of  tbe  or^nism  to 
special  sirtioua  going  on  orouDd  it  aagrmont  in  number  geo- 
metrically.    Save  in  respect  to  rapid  mechanical  changes,  no, 
eorwapondcaccs  nf  thin  order  are  shown  hy  the  lower  classo^H 
of  rreatnres;  and,  lackinf!  ax  tboy  do  the  ability  to  cstimal^^ 
tinw*,  oven  the  bipWr  miimmals  supply  but  few  and  iu- 
perftTt  examples  of  it    Tlic  lion  that  goes  to  the  riverfide 
at  dusk  to  lit  in  wait  for  crmtures  coming  to  drink,  au^^ 
the  bouse-<log  staiiilitific  ont^qide   the  door  in  expectatiot^^ 
tlist  some  one  will  proMntly  open  it,  may  be  cited  as  approxi- 
inalivA  instaneas.    But  tkiIv  when  we  come  to  the-  human 
are  eorreipondcncos  of  this  lU-fjree  of  epenality  ei- 
bihile«l  with  distimHnMl  and  frequency.    In  preparing  his 
Weap4ii)«  sxninit  the  approaching^  imnii^ratiun  of  certain 
Urd«,  in  puttinf^  aMido  to  dry  Ihc  akinn  which  ho  preaenrea 
fnr  clothing,  in  making  the  fire  by  which  to  cook  his  food, 
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the  BavogG  adapts  his  conduct  to  the  special  changes  under- 
gone bv  BpiK.-ial  bodies  dtiiing  di-tiaite  inten*als. 

Eventually  there  is  reached  specialit,v  alike  in  space, 
tmw,  and  object — riie  action  of  tiio  orgaTiisin  is  iidjuatcd  to 
the  changes  of  a  |j»nicu)ur  thing  in  a  particular  i^pni  at  a 
particular  period.  A  large  proportion  of  human  actions, 
eren  among  the  uneivilizt^d,  arc  of  thLs  nHtnre.  The  going 
to  oertain  places,  at  certain  wasons,  to  gather  cerlniu 
natural  productiong  then  fit  for  tise;  the  endeavour  to 
intercept  an  animal  that  is  making  for  a  retreat,  bv  getting 

I     there  before  it;   these,  and  uiuuerouB  daily  procedures,  will 

I     serve  as  esamplp*. 

^B  §154.  Under  this,  as  under  previoiut  a.<)pccts,  an  advance 
^Bf  the  corre«pondoncc  is  cle-arly  displayed  in  the  courae  of 
'^nunian  progresa.  The  growth  of  classifications  iuipliea  the 
establishment  of  more  numerous  distiuctioott  among  sur* 
rounding  thinjip,  and  a  conforming  of  the  conduct  to  their 
respective  propertiea.  Agriculture,  as  it  devolopB,  brings 
knowledge  of  the  serial  changes  nndeiT^one  bv  various 
plaiit^j  and  auinials;  whilu  s^weial  materials,  times,  modes, 
places,  are  adopted  for  the  production  of  each.  Improve- 
ments in  the  An.4  have  involved  an  iiicalculaldu  multiplica- 
tion of  8|>ecial  proeeesi'S  ailapted  to  pnxlncc  dpecial  changiw 
in  special  objects.  Our  whole  social  life,  alike  in  the  manu- 
factory, in  the  shop,  on  the  highway,  in  the  kitchen,  displays 
tliroughout,  the  performance  of  particular  actions  towards 
j>articular  things  In  particular  places  at  particular  times. 
Above  all  in  exact  wience,  or  ratlicr  in  the  actions 
lidod  by  exact  science,  civilization  presents  na  with  a  now 
and  vast  aeries  of  corresiwndenced  far  exceeding  in  sppctality 
those  that  carac  before  thetn.  For  thi?  which  we  call  exact 
cience  is  in  rfaVnyqvantiiativeprfvwiftn^  «*  distingniidicd 
thafyWiVrt^itw  j>r«.')#toneon8tituting  ordinary  know- 
ledge. The  prt^ress  of  intelligence  has  given  the  ability  to 
ly  both  that  aucb  and  such  things  are  related  in  eo- 
•iZ 


Eunply  that  imder  given  oonditkms  two  ihiitf^  will  «hrav3 
W  fniind  Ingctlier,  but  to  predict  bow  luui-fa  of  tfac  one  viU 
bo  fouml  with  so  iniicb  of  the  other.  It  has  bcc«iD)e  poMUe 
to  prdiet,  not  gimpiv  timt  thin  phcnotncnoD  will  occur  afur 
that,  hut  tu  predict  the  exact  time  at  wbioli  it  will  occtir, 
or  the  exaet  distance  in  syttco  at  which  it  will  occor,  or 
both.  And  ninnifeetly,  tbid  reduction  of  objectire  phcDo- 
mMiu  to  detitiite  incaBiiroa  givoa  to  tfaoeo  Bubjcvdve  actiou 
that  corn-HiKinil  with  thpm,  a  dc^;ree  of  prcciuoo,  a  special 
fitnoM,  ftreiitly  beyond  that  poseeesed  by  ordtuuy  airtiaBft. 
Thoro  ill  an  iminotiae  contrast  in  this  reqwet  between  tin 
doinfft*  (if  the  a>itr<iiKinter  who,  on  a  certain  day,  hour,  aiut 
miinilf,  adjiiHlH  ]iU  instrument  to  watch  an  eoIt[«e,  an4 
thoiK'  of  the  farmer  who  ik>  arranges  bitt  work  that  he  toAj 
have  hnnds  enonj-h  for  reaping  mmti  time  in  August  or 
SeptomWr.  The  rheniist  who  cnU-ulatea  how  many  pnunds 
of  quick-lime  will  bo  rcqnired  to  deoompa'ae  and  preeipitat« 
all  the  bi-carlxiniito  of  lime  which  the  water  in  a  giv 
r«svrvuir  conluins  in  a  certain  percentage,  rxhibita 
adjustment  of  inner  to  outer  relations  incomparably  mtwe 
i|H><-iti(!  that)  diii-H  tlio  laundress  who  softens  a  tab-full  uf 
hard  water  by  a  bumlful  of  soda.  In  their  adaptations  to 
cxtemnl  wnixifllences  and  scqucnees,  there  is  a  wide  differ- 
ence lietwoen  the  prootw^lings  of  ancient  besiegora  whoM 
baHerintr  ranis  were  indetenninate  in  their  aetitms,  and  th 
of  muilum  artillery-<jfticer8,  who,  by  means  of  a  speet 
qiuntity  of  powder,  conaisling  of  gpeci6c  ingredient*. 
Bppoifir  proiMirtidnn.  placed  iu  a  lube  at  a  apoeifie  inulii: 
tion,  fiend  a  Ixtmb  of  i()eoiiic  weight,  on  to  a  specific  obj 
anr)  rauMi  it  to  exploile  at  a  specific  moment.  And  wh 
we  Iteop  in  mind  that  science,  considered  a^  the  devclopmi 
of  quulilaiive  pre^iiion  into  quantitative  previgion,  is  noi 
only  thiu  distingutmhod  by  the  relatively -high  apedality 
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tlic  corrcspoiulenecs  it  aRbicrcs,  but  tbat,  as  contemplated 
in  iU  own  progress,  it  bas  Twcn  ever  bocoming  more  ftccu- 
rotely  quantitative,  more  special  in  its  previsions;  it 
becomes  obvious  that  even  ihe  most  tranacendent  achieve- 
menta  of  rationality  are  but  the  carrying  further  tbat 
Bpeeiali/ation  of  the  cori'espondences  between  tlio  organism 
and  ii«  environment,  which  commenees  with  tlio  evolution 
of  Life  in  gL'neral. 

§  155.  This  increase  In  the  sper'ialitj  of  tbe  eorrospond- 
euce,  tike  Ite  extension  in  Space  and  Time,  is  Imtb  in  itself 
a  higher  llfe^  and  coiitributes  to  greater  lengtli  of  tife. 
Inability  to  distinguish  butwetm  surrounding  botlies  of 
differont  natures,  must  be  attended  by  fatal  orrora  in  the 
conduet  pursued  towards  tliem;  while,  convereely,  the 
greater  ilie  power  to  rceogniz*  tbe  miillitudinouR  distinc- 
tiona  among  Buch  bodies,  the  greater  must  be  tbe  numlwr 
of  special  adjustments  that  can  be  made  to  them,  and  Uie 
more  fro(|Qont  will  W  the  self- presentation.  Tbe  proiiosi- 
tiou  LB  in  essence  a  truism.  It  is  almost  a  truiam,  too,  to 
say  tbat  in  proportion  to  tbe  uumerousneas  of  the  objects 
that  can  be  distinguished,  and  in  proportion  to  the  variety 
of  eo-existences  and  sequences  tbat  can  he  severallj'  re- 
sponded to,  must  be  the  number  and  rapidity  and  hetero- 
geneity of  the  changes  going  on  within  the  organism- 
must  be  the  amount  of  vitality.  Indeed,  there  is  no  ungle 
formula  which  so  well  expreasea  the  progrccB  of  J>ife,  as 
this  increase  in  the  speciality  of  the  eorrospondenees  between 
inner  and  outer  relatituiH.  For,  taking  tbe  extreme  vase,  it 
is  clear  that  did  the  actions  of  an  organism  accurately 
respond  to  all  the  conDxistcnces  and  M^uonees  of  all  tilings 
whatever  in  its  environment,  its  lif?  would  be  eternal.  And 
it  is  e<pial]y  clear  tbat  the  innumerable  internal  changea 
involved  in  effecting  the  correspondence  with  innumerable 
external  relations,  would  imply  the  highest  conceivable 
degree  of  vital  activity. 


CHAPTKn  vn. 


THE   COEBKSPONDK!fCE    AS    lACltEAHtNO    IK    OXKEttAUTT. 


§  ISO.  Tlip  ndjiifltinrnt  of  inner  to  mitnr  n?1atioiui  pn> 
gremee  in  generality  nt  the  eame  iimn  that  it  progreascs  in 
speciality.  T\m  statement  seems  to  involve  a  contradiction, 
but  the  contradiction  is  verbal  only — the  genoralitr  here 
referred  t"  Iwing  of  a  different  order  from  that  which  pre- 
cedes BiKviallty. 

Prinutivo  correspondences  are  general  in  the  sense  Uiat 
thofie  rt-lntioiift  in  the  en\nronment  to  which  oi^anic  rela- 
tions respond,  arc  crcrywhere  present  and  continnons!j| 
present.    During  a  summer's  day,  light,  heat,  and  cnrbom 
acid,  bathe  all  the  IcHveei  of  a  plaul;   and  the  dependent 
chemical  changes  within  thu'  plant,  go  on  for  as  many  houtfti 
aa  the  «urroundiiig  elemcntii  iind  actions  remain  in  the  same 
rclatifin.    Hence  the  ctirres|iondpnro,  involving  neither  anj 
special  point  in  space  nor  any  Bi)ecial  inoveuient  in  time,  ia  ■ 
ft  very  general  nature.    And  the  like  holds  with  those  ii 
ferior  anitnals  to  which  the  environment  presents  both  the 
disintegrating  matter  and  the  integrable  matter  in  diffused 
fonus.    The  geuemlitics,  however,  to  which  the  organism 
responds  more  and  more  the  higher  it  advancei,  arc  nc 
those  exhibited  by  the  ma-a  of  the  environing  medium,  bu^ 
those  exhibited  by  the  individual  objects  it  contains;   am 
generalities  of  this  kind  become  cognizable  only  as  U 

telligence  is  developed.    Relations  in  the  organism  cor 
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sponding  to  relntioDS  dLtpIajed  in  common  by  aevcral  dilTc- 
ront  groii|k4  of  IrfMiics,  Imt  not  by  other  g;roH|i9,  can  be 
established  only  when  the  organism  has  such  cxporicnci.'a  of 
Tanou:^  groups  of  bodies  as  uuablv  it  to  di»tiugiiish  uuioiig 
tiiftii.  Only  when  there  coiue  to  be  recognize4i  many 
different  claaaes  of  ohjocts,  can  there  pofsibly  arise  suh- 
jwlive  gciioralities  parallel  to  tJiose  objective  gi'neraliliea 
whieli  bind  together  classes  of  objects  supertieiaily  unlike. 

There  are  indeed  generalities  which  diminish  in  extensive- 
nen  as  tlio  specialities  increase  in  ninnWr — generalities 
which  form  the  material  out  of  which  specialities  are  pro- 
duced by  continual  subdivisiou.  The  gruwiU  of  a  rcspouae 
to  the  distinction  between  liquid  matter  and  solid  matter, 
then  totheiUstiretions  between  liquid, inorganic, and  organic 
matters,  afterwards  to  those  Iwtween  liquid,  inoi^anic,  vege- 
tal, and  animal  matters,  implies  a  correspondence  to  gene- 
ralities that  are  stop  by  step  less  comprehensive;  and  each 
further  multiplication  of  classes  supiwees  a  further  reduction 
in  the  number  of  examples  which  each  subclass  includes. 
These,  however,  arc  generalities  which,  under  their  obverse 
aapecl,  we  cousiden-d  in  the  last  chapter.  For  all  Bi»eeial 
correspondences  are  really  the  manifestations  of  general 
correspondonws  covering  certain  groups  of  eases.  The  pre- 
cautionary arts  of  a  harnnloor  fowl  on  seeing  a  hawk  hover- 
ing above,  are  related  to  the  acts  of  that  hawk  in  particular, 
only  dtf  being  like  the  acts  of  hawks  in  general.  The  corre- 
spondence is  special,  only  in  the  !>euse  of  referring  to  the 
small  class,  hawks,  instead  of  to  the  large  class,  birds. 

Rut  that  advancing  generality  of  correspondence  hero  to 
be  eimtemplated,  shows  itself  in  the  recognition  of  eon- 
atant  eo-exiatences  and  sequences  other  tlian  those  whieli 
characterize  special  classes — oo-existences  and  sequences 
common  to  many  classes  that  have  come  to  be  regarded 
aa  entirely  unlike.  Instead  of  l>cing  seen  in  a  response 
to  the  constant  relation  betwe<eu  a  particular  scent,  and 
the  colour,  size,  form,  actions,  and  erica,  of  the  creature 
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poMMniiig  it;   tlitfl  progress  is  seen  in  wdj 

n\at\on»  on  thrnu^  between  bulk  and  wiHgbt, 

nud  iMiwivily — rv-lntiona  which  extend  herocMl 

mill   iflitiiiii    iimlor  f^reat  diasiiiiiUritieft.      fib  i  mtnd}   As 

ffrowlli  (tf  f(p)iL'ralitk>8  of  tbU  order  most  b*  'lyrHlr  m 

ilipfi'liiiii  lo  llip  K"'^'*''  **^  *^*  prtceding  ones. 

To  irm-u  ii|i  tlii»  growth  from  the  knra*  to  the  h%ber 
f»mi«»f  liFi',  nftrTilii!  inuiiner  pureaed  in  preriooa ijispien, 
id  i>xlri>tiii'l>'  difKcult  if  not  impoasible.  For  this  wptaa 
of  t'Mrn-fiiHiiiilf<ncc  dncH  nut  nisnifeet  itself  in  dudiMl,  in> 
ponililiiud  funtis.  The  extonsions  of  tlie  correspoDdenee  m 
Hpmsi  iirii)  't'iiiH*,  M  well  aa  ite  increase  in  ^leciaK^^  are 
iixporiiui'iit'illy  dntioiutrable;  but  an  internal  relatwe 
|iAiiilli>l  (o  wiiiin  rxtprnal  relation  whicli  is  not  petmliar  to 
HfK'clnl  t'hiHM'D  nf  tliiiipt,  riinrint  bo  separntcly  Identified  in 
l)i«  I'lHidiirt.  Oivingoripn  touopftrtinilariuTe,  batserring 
itliiipl.v  to  rninlif.v  tlio  nets  otherwise  originated,  it  can  be 
(liiiritvrn-il  ciiil.v  l>v  «nnl,vfli»  of  these. 

tfiiiii'(<  luir  (>(iiin4i:i  mttst  bo  to  ascertain  Ibe  conditituu 
linilor  whfi'h  nUmv  ndvuiiro  of  the  correbiKindenco  in  geae- 
rnlity  l<oon]ii(<>i  ptuwihlo;  nnd  then  to  show  hovr  the  pn^ 
otMwi'M  of  cviihilliiit  iilrtruily  duBcribcd,  give  rise  to  tbcM 
iiOliilitli>iin.     Um  iiH  do  this. 


4 

lies^ 


i  Ifl7.  Thv  « win  111  whin  fnl  of  a  (renemlity  of  this  hi^ 
kiml,  rnibniring^  cliuwps  Hiipcr)iria][y  tlissiniilar,  impHi 
fMtwiir  of  rn('of*niir.iiiK  attrilmtea  as  distinguished  fmtn  tbe 
tdtj^'ft  piwHiwinfT  tlirni.  Itoforc  nny  t^vo  prop<?rtics  that  are 
fniirtd  lop'thi'r  nndrr  many  varieties  of  nize,  form,  colour, 
IttKluni,  |priii)i>rarun>,  motion,  &c.,  can  have  their  constant 
rt'hition  of  ('iM>xiHh'n''('  vt>s|>oMded  to  by  the  firgantsm,  cli^H 
<)r^niii!«iu  ninst  hv  ubiu  to  identify  tlii-st-  two  propcrtiiTSrH 
a*  M>pitrM(o  from  tht'ir  nccidcntiil  acconipanitneiita.  The 
fomialion  nf  BiHvint  claaS'genonditiiM,  whirh  group  together 
oliisttmi  of  phciininena  that  greatly  resemble  one  another  in 
a/impcctfi,  n>qnircs  no  distinct  parting  of  attributeB.    But 
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wlinro  tlio  refwinbloitce  is  cronfined  to  aome  one  essential 
Telntion  common  to  many  case*  which,  in  other  respect* 
differ,  it  is  clear  that  tmle«e  the  elements  vi  this  rehiliott 
are  twparately  ct^iiizable  there  cuu  be  iiu  response  to  it. 

And  now  the  truth  to  bo  noted  is  tliat  iuercoso  of  tho 
correspondcnco  in  8i)eeiaUty,  inevitably  hririgs  aLiout  this 
pail.in),''  of  attribuU's.  There  cannot  be  a  multi plication 
of  diBtiiigiuHliable  classes,  without  there  lieing  n  riiuuI- 
taacouA  approach  to  tho  perer-ption  of  properties  as  distinct 
from  objects.  For  if,  aecending  from  the  lowest  creature* 
by  which  but  few  attributes  uro  cognizable,  we  advance  to 
Ulobc  capable  i<f  being  impressed  bj  a  greater  and  greater 
number  of  attributes,  it  ia  clear  that  in  proportion  as  tho 
groups  of  attributes  bocome  increa.sinj;ly  varied  and  Ajteeial, 
tlierc  must  be  more  frequent  dijuioeiati'Ons oi  particular  at- 
tributes from  the  rest.  Forms,  colours,  sizes.  Bounds, 
Bcenta,  motions,  are  foumi  in  all  conibinatioiiit.  Tlic^  two 
kinds  of  animals  are  alike  in  everything  hut  colour;  thoee 
two  agree  in  colour  but  differ  in  fonn  and  acent;  and  the 
others  hove  little  in  common  but  size.  The  property  A 
oecurs  here  along  with  the  properties  H,  0,  D ;  there  along 
with  C,  F,  II;  there  along  with  E,  C«,  B;  and  so  on  with 
each  property  to  a  greater  or  less  extent.  Hence  it  must 
hupi>en  that  by  multiplication  of  experiences,  the  iniprea- 
aions  produced  by  these  properties  on  tho  nrganisni  will  be 
diftconnccled,  and  H>ndere<l  90  far  independent  in  the  organ- 
ism as  the  properties  are  in  the  environment.  Whence 
must  eventually  result  a  power  to  recognize  attributes  in 
themselves,  apart  from  particular  bodies. 

It  may.  indeed,  be  shown  tbat  progress  of  the  corro- 
apondenre  in  speciality,  itself  Iwcomea  possible  only  in  pro- 
portitm  to  the  progrese  of  tliij*  analysis.  An  analogy  will 
best  show  the  dependence.  \x-l  a  chemist  be  reiiuired  to 
produce  artificiiilly  mmdry  compound  bodies;  what  is 
implied  in  the  exw-tition  of  his  task?  Tlie  implication  is 
that  he  knows  the  coniiiosition  of  each  of  these  bodies. 


3tf 

Eat  witar  <hM&  kmiwie^^  a£  i 

Ir  ni«-^appoBi»  dittc  di^  have  beoi : 

riit'ir  ^.-unadratJiCE^     Ajul  die  fan»«riw»  ox  {sek 

r^jnuMimii  imDiie^  due  ixa       iiiiniiniiii  h 

ruriic  pn.im'Ttiuiifk      Wt^  die  pnci^  a£ 

<jbjir-T    if   A   ijmhess  'if 

.•vr-;uii   initei  ar»p«!RU&  Thica  dw  ddiqc  di^iK^c 

■dTTiiiar^r-  -jnpiilid-  0.  reVTJKXUQUll  <1C  dw 

Taica  .-'>iTee{}<jnii  irisii  die  spsBB  jF"  |  i  iiirm  Tbt 
>>nmi^  -Tb>>  ]iiiL>v?  j  pmdinuar  iSam^  not  bv*  cb  Jriwifr 
.rar^i.iii  .lit^'ae.  m  Tiiit.-n  ir  is  jke  msn'  adwEB— noc  bv  tbi 
3.11111  Jvr  <i  ::?  ^^raiii.  TiuL-b.  is-  it  ibiibL  'n'M^wp — auc  bv  \ 
^jmii  n  v:ii(.-u  ■iie'^  in  am  -iiiEer  nraa.  dtae.  mv  by 
;.,;,, i.ir^  u  vuL-u  "iit^-  i«>  3.VT  Ili&r  3nnL  dwBe — our  bv  ifaft 
■ai'-'u  "i^r  '::i-  irur's.  ii'-r  'lie  '.eavesk.  aur  due  salk^  *?*' 
^-ir^i..-  -■arf.;t.r*-.;.  Mi^-  ■■,-  jjj  TH-se  -u^g.  roie«iiMr:  obvi- 
,■■:^■■*  -r  ■  '■-  "i:-.-  ■  ^f'l-.zjwz-.-u  i\-  ±  ~rniiu!a&  -ti  jntibmes. 
a:.  ■■•■■.::  .. ■Tx   ii   i    itriii*nite  ind  fiOsiviiHis 

t:i-.     ;    .  :•.'.     -  "^  :■;:=■;'■     'r    'jiL-'iEitnuiEi^  in  -tveiy  'sast 
v.. ■^-    ■.:•.  ~    >r'.'  iir^-n-i    is    ■!   ■ipt^^   aamre- — ;& 

i'-.:-.     ::    :.    .'^-'■-    -r- ;>-r*:'iiu:i-   "i-  'ue  sjt»_-iaiinr  .if  rsm 
-■rr*-~i-'<  c-.-:?:  -  >--.-;i:  i.    r    ht  -*u.ti  "iLir  "iiis-  -icare- 

aie-a;  --arni'iiv  ~  ;:-:  ■•^^—..-is-  -'utemtnr.  ■iiu.tf  "iie  -ne 
r«jr»-*p.ts  "lit  ii::i.' ~;~  :  j.-r.-  ::t-^  a-  i  jtr—y^rtimu  9> 
^UKUtiitv  .t  .-.r-*-rs.i«-i:>-.t •:■.-.  v;i;I-  -i.t  .rutr  Ttpr»^s«ilIE- dlt! 
iOHjias- ■>t\tcir!L>ucf>  »  ■•^'••tnni  -.r*  u:  ucn-ate  it  *iie  .••-'r- 
n.-*;  JX  Tfwt^ui'* .  :it  -^•.-  -  "iiiC  "lie  "^vi  nv^c^rs^ 
in    ailinuii      .•■■■*:;:■  .r-L' -.      ■•rT"*:^-:^!.!^     kk-nny     jnU. 

k  aep  :n  -ue   iUai-siB    .:    it:r^ .  ;  i,>    iiaK;.^    ^ieaibie   x 
iv  die    yi%ii!K    >t     :*'.[•:;:..!:     .t^.:-?- »r.^     2    Tn-^ri'is 


CORItESPONDKNCE  A3  INCBEASIKO  IN  GBKEIUUTT.  347 


botli  of  sequence  and.  of  co-existciicc  muat  come  to  bo 
dlacriuiinated  one  from  another,  and  90grcgBte<)  into  kinds 
aad  degreoa  of  relations.  An  increasuig  speciality  in  the 
adjiutmeuts  to  niucliauieal  changes^  prv-dupi>o«es  an  lu- 
crtnuiing  dc<H>mpwLtiou  of  sueb  changes  into  Uieir  elements 
— B  growing  power  to  distingnisli  vcloi-ity  of  motion, 
direction  of  mutiun,  aci-eleralion  and  rutanlation  of  motion, 
kind  of  motion  in  respect  of  gimpUcity  or  complexity,  and 
so  on;  and  where  non-meehanioal  Bcqueneca  also  come  to 
be  responded  to,  a  parallel  analysis  must  accompany  a 
parallel  progress  in  speciality. 

When  these  analyses  have  been  considerably  extended, 
there  aripos,  and  only  then  ariacs,  a  possibility  of  advance  in 
geiienilily  of  correeiwndence.  ISidutionH  between  properties 
jKtffioased  in  common  by  objects  of  widely  ditTerent  kindfi, 
can  bo  porccivetl  aa  soon  as  these  properties  are  separately 
cognizable.  And  a  still  higher  progress  iii  the  spe<'ializa- 
tion  (if  the  corree[KindcineeA,  uUimately  brings  about  tliis 
remaining  step  re<mirti]  for  giMieralizaliim  of  tliem.  For  if, 
as  we  have  seen,  the  multiplication  of  special  correapon- 
denccs  mu5t  be  accompanied  by  the  dissociation  of  variabl,y- 
united  attributes;  then,  when  the  variably-united  attri- 
butes displayed  by  a  group  of  diffei-eut  classes  have  been  as 
it  were  dlitiutegrutcd  in  the  coinsciousnew  of  Cbe  organism, 
the  atLribute^  that  have  not  been  disintegrated  must  begin 
to  stand  out  from  the  rc»tt,  an  remaining  always  rontttant 
amid  titene  ineondtanciee.  Hence  there  must-  be  established 
in  the  organism  0  constant  relation  corresponding  to  the 
constant  rohition  beiwe(-n  these  attributes;  and  this  consti- 
tutes the  advance  in  generality  we  are  looking  for.  Fur- 
ihrr,  as  the  comparatively-constant  relations  thus  first 
geueralizod  from  the  experience  of  but  few  elaiees,  will,  in 
the  majority  of  cases,  be  proved  by  wider  experience  to  bo 
not  everywhere  constant;  and  as,  by  the  accumulation  of 
these  wider  eiperienres,  the  same  process  must  be  gi^ne 
through  with  the  comi»flrativeIy-constant  relations  as  before 
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vrith  tho  inconstant  once,  \ritli  the  result  of  bringing  tl 
still  more  coiislaiit  relations  intxj  view;    the  pnjgreBe  mi 
be  from  nurrow  gODGralizations  to  wider  and  wiiler  one 
Ami  this  we  know,  d  poi^erwHy  to  be  the  law  which  the' 
progress  coufonus  to. 

§  15S.  Tlnjse  I'xplanutioiu;  will  al  once  ehow  why  t 
incntatm  of  tht^  rorrpspondence  in  gencraiity  is  wan-cly  di 
cemible  in  any  hut  the  inoRt  intelligont  (>r4>-alnres.     N 
eary  as  it  \»  that  there  whould  Ije  a  great  advance  in  \ 
speciality  of  the  correspondencos  to  produce  tlic  requisi 
separation  of  attributes;  and  neocmary  89  yet  further  ad- 
vance in  sjMX'ializution  is  to  hring  into  Wcvr  the  constantly  re- 
lated attributeti  a&  distingiiighed  from  the  incoiiiitantly-rc- 
latetl  ones;  It  ia  only  when  that  develo]KHl  spocinlity  of  corre- 
epoiidcnce  characterizing  HUpcrior  creaturei*  ia  rcachefl,  th 
progress  in  genernlity  of  rorrespfindrncp  citn  Kcpn.     TIcn 
tho  fact  that  while  the  higher  ninmmala  undoubtedly  dii<pla; 
8ome  generalities  of  correspondence  of  the  least  alwtracl 
kind,  it  is  only  in  the  human  ruee  that  this  species  of  ad' 
juBtnient  of  inner  to  outer  rchitions  bccomcfi  conapicuoua. 

Human  progression,  however,  exhibits  to  us,  under  th 
as  under  previous  asiiect«,  an  inunen&p  increase  in  the  har-'' 
inony  between  the  organism  anil  its  environment.     Perhaps 
in  no  reapoct  is  the  increaaing  correspondence  wrought  out 
by  civilization  more  confipiciious  than  in  the  growth 
generalizations,  ever  more  numerous  and  more  comp 
heusive.    The  enormous  ex|)ansion  of  stTicm^  which  the 
latter  ages  liuve  witncswd,  mainly  consists  in  the  union 
many  particular  tniths  into  general  tnitha,  and  in  the  nnioi 
of  many  general  truths  into  tnitha  still  more  general.    Ill 
trations  are  needless;    for  the  proposition  i?  familiar 
admitted  by  all.    Tt  is  enough  simply  to  point  to  this 
phenomenon  as  one  of  the  many  forme  of  the  evolution 
are  tracing  out. 
•    A  mere  mention,  too,  of  the  fact  that  the  generalimti' 
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of  science  inuoenaely  advance  the  arts,  and  throngh  the  arts 
minister  to  human  welfare,  will  serve  to  show  that  increase 
of  the  correspondence  in  generality,  like  its  other  modes  of 
increase,  makes  possible  a  greater  duration  of  life.  And  a 
like  brief  reference  to  the  concentration  of  thoughts  and 
complexity  of  conceptions,  which  these  wider  generaliza- 
tions imply,  will  sufficiently  indicate  the  higher  degree  a£ 
life  which  accompanies  this  greater  length  of  life. 


CHAFEER  Vin. 


%  159.  .KsxAber  dua]^  is  oar  staBd-pomt  sSar^  as 
Turw  of  pffogrcMing  rilalitr  viudi.  tboi^  not  tfae 
range  with  fonpxne  riews,  iMs  anrli  in  eoaman  vtdi' 
tbffin.  A£  ore  uw  iluit  the  mntAmM  of  the  coneqHmlcBre 
in  Hfra're  Kn'l  in  Tktoe^  are  putlr  reciprocxl  and  paidf 
not  f/r — a?:  -yTn  snw  timt  LDcrcasC  of  tKe  corTCspondeace  in 
SfKr'-iality,  while  to  some  degree  comprised  under  the  extm- 
mon-  in  Sjiac*;  and  Time,  includes  verr  much  beside;  so  we 
Kliiill  j^rf;  ttiat  while,  throughout  a  certain  range  of  esses, 
frrhv.iii(r  i  j,jti]i](:xity  ia  the  same  thing  as  growing  Specialitr, 
vft  ruithr-r  iri'-liid*:*  all  that  the  other  does.  Much  of  the 
early  jt']vari<-<-  in  Si^i-iality  does  not  imply  advance  in  Com- 
I>itxiry ;  and  the  hij^her  forma  of  the  advance  in  Complexity 
cannot  without  fitraining  be  comprehended  under  adrance 
in  Six;ciality, 

§  1  *iO.  Whercvf-T  wo  find  nothing  but  a  greater  ability  to 
diHcriniiriiitf;  liflwefii  varieties  of  the  same  simple  pheno- 
menon, flifTf  is  increased  speciality  of  correspondence  with- 
out iiKTcawd  complexity.  It  is  thus  with  the  progress 
from  (in  oyi:  that  appreciates  a  difference  between  light  and 
darkncHfl,  to  one  that  appreciates  degrees  of  difference  be- 
twi'cn  them,  and  afterwards  to  one  that  appreciates  differ- 

fnr**  of  i-olour  and  degrees  of  colour.    It  ia  thus  with  the 
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progress  from  the  jjower  of  ciistiDgiiiBhuig  a  few  gtrongly- 
conlrflstc<i  siiiells  or  tBsU-s,  Ut  the  power  of  (Usungiiisliiiig 
nuiD}'  glighlly-oontraBted  smells  or  tastes.  It  is  thus  with 
the  progrew  from  that  lowest  form  of  hearing  shown  by  a 
response  to  any  violent  tremor  of  the  surrounding  fluid,  to 
thoflc  higher  forms  of  il  in  which  diifcrciicce  of  loudness  are 
recognized,  and,  hy  and  hy,  difTerences  of  pitch  and  timbre. 
The  inae«t  which  lays  its  i^gga  only  on  a  plant  ha\nng  a 
partipular  odour,  or  the  bird  which  is  nlnrmotl  by  a  tone  of 
a  certain  pitcli  hut  not  by  a  tone  of  another,  shows  an 
adjustuieut  of  inner  to  outer  relations  equally  simple  with 
that  shown  by  the  snail  which  withdraws  into  its  shell  on 
being  touched.  Though  the  stimulna  responded  to  is  more 
iirpiToial,  it  is  not  more  complex.  In  each  case  a  single 
undtH^-omposftble  sensation  is  followed  by  certain  mnscular 
actiona;  and  though  these  muscular  actions  arc  more  intri- 
cate in  the  higher  creatures  than  in  the  lower,  yet  the 
relation  between  Hnteceileata  and  consequents  is  very 
nearly,  if  not  quite,  of  the  aamc  order.  But  where  the 
Btimulns  rcapondcd  to  couftistj;,  not  of  a  single  sensation 
but  of  sereral,  or  where  the  response  is  not  one  action  but 
a  group  of  actions,  the  increase  in  speciality  of  correspon- 
dence reanlta  from  an  increase  in  its  complexity. 

The  development  of  virion  rc]K;atcd]y  illustrates  this. 
"VHien,  after  that  response  to  the  habitual  relation  between 
opacity  and  solidity,  which  is  first  established,  there  ariaca 
a  response  to  the  relation  between  solidity  and  power  to 
reflect  light — when  differences  in  the  amounts  and  qualities 
of  reflected  light  come  to  W  recognlEed  in  connexion  with 
differences  of  bulk — when  there  is  acquired  an  ability  to 
identify  objects  hy  form,  as  well  as  hy  colour  and  aize  con- 
joined; it  is  manifest  that  each  succes»ve  stage  implica  the 
appreciation  of  larger  cbi^tcrs  of  attributes.  The  imprea- 
sion  received  by  the  organiam  from  each  object  is  a  more 
complex  impression — is  increasingly  heterogeneous.  And 
when  not  fmly  colour,  size,  and  8hai]e  become  cognizable^ 
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but  also  dir6Cti<»n  in  space,  di«lan<M>  in  space,  motioUf 
of  motion,  direction  of  niuUuii,  vt>l(wity  uf  niuiiun — wlien, 
88  by  a  falcon  swooping  on  its  qnarry,  all  these  external 
relations  are  simultancouitly  responded  to;   it  ia  clear  iltat^ 
tlie  guiding  perception  must  be  coinpouadod  of  inan^v  ele-fl 
meuts.  Tliere  is  no  need  to  dwell  on  tliia  tnitb 

as  further  exemplified  during  tltc  evolution  uf  Uio  otbc 
aeuses;  nor  to  trace  up  in  di'tail  that  yet  bighor  vnti 
plexity  which  rceulta  when  Uic  several  aonses  arc  eniployi 
together.  A  single  extreme  case  will  siiffiee.  If  we  re- 
memtK^T  liow  a  niiiienilogittt,  in  identifying  a  mase  of  mattiT 
as  of  a  kind  fitted  for  a  certain  use,  cxaininca  its  crystal- 
line fonn,  its  coIo\ir,  texture,  hitnlness,  cleavage,  fraeturej^l 
degree  of  transparency,  luatre,  spetitic  graWty,  taatc,  smcllj!^ 
fustbilityj  uagnetie  and  electric  properties,  &:c.,  and  ia  de- 
ci<leil  in  bis  conduct  by  all  lhe»c  taken  together;  it  will  be 
obviuiu  tJmt  throughout  tlie  higher  range  of  castfig,  iuercasa 
in  the  speciality  of  the  corrccpoudence  involvca  increase 
ita  complexity. 

§  161.  But,  as  already  hinted,  we  eventually  rise  to 
order  of  correapondcncea  in  which  the  8pp«'iality  and  the 
complexity  arc  no  longer  co-ordinate,     A  further  ailvancc 
in  sjweiality  is  acliieved   by  a   more   than   pro|K>rtitinate      r 
advance  in  complexity.    Let  ua  look  at  an  example  or  twa    ^M 

The  archer  who  points  lua  arrow,  not  nt  the  object  be™ 
seeks  to  hit,  Imt  above  it,  and  who  varies  tlie  angle  of     i 
elevation  according  as  the  object  ia  far  or  near,  cxliibita^f 
something  mure  than  a  8}>ecial  response  to  special  stimuli;^ 
for  bis  procedure  implies  conBcioiisncas  of  the  fact  that  bodies 
projected  through  tlie  air  descend  towards  the  Earth,  and 
that  the  amount  of  their  descent  has  some  relation  to  tlia 
distance  traversed.    Ilesides  a  correapondence  with  certain 
perceived  relations  in  the  environment,  there  ia  implied  s 
correspondence  with  tlie  law  of  certain  other  relations,  not 
then  present  to  the  senses.    Again,  the  engineer  who  cpcc 
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a  auspeiisioii-bridgf*  couipclout  to  beur  a  s[>ceificd  gtruiii^  is 
giiidod  leas  by  his  inspection  and  meosnremcnt  of  the  river 
to  be  cnxsaed,  than  by  his  knowlr^ilp!  of  the  strcng^b  of 
wrought  iron,  of  the  properties  of  the  catenarinn  curve,  of 
the  eonipoflition  of  forces — hU  acquaintam-e  with  the  uni- 
voreal  tmtbg  of  ouuiber,  geometry,  and  mechHoics.  In 
these  cases  tlie  complexity  of  the  corrcApoiidpnoc  in  gi-catly 
in  eseces  of  the  es[KT-iaIily.  To  brin;;  uiii  this  iavi  by  a 
contrast: — It  might  fuirly  be  said  lliat  the  Indian  fish  which 
catchefl  injects  flying  ovc-r  the  siirfai'f  by  hitting  them  with 
jets  of  water,  exbibita  an  adjustment  of  inner  to  outer  rela- 
tions as  special  us  that  shown  by  the  ahihor;  but  consider^ 
ing  that  in  the  lish,  nothing  more  is  itnptietl  than  an  auto- 
matic  connexion  lietween  certain  visual  iiuprcasiona  and 
certain  niuseular  eontraetions,  it  eannot  Iw  held  that  there 
is  anything  like  the  same  complexity  of  correspondence. 
Sirailflrily,  though  the  strength  of  a  spider's  web  may  be  as 
specially  adjusted  to  the  demands  to  be  made  upon  it,  as  is 
Uiat  of  the  engineer's  suspension- bridge;  yet  there  is  no 
comparison  Itetween  the  two  adjustments  in  re3|)ect  of  the 
variety  and  elabomteneas  of  the  actions  by  which  they  are 
achieved. 

What  constitutes  this  excess  of  complexity?  It  is  con- 
stituted by  the  addition  of  generalities  to  specialities.  Each 
of  these  higher  correspondences  displaying  what  we  call 
rationality,  implica  an  adjustment  of  inner  Tclarions  not 
simply  (o  the  particular  outer  relationa  perceived,  but  to 
sundry  general  relations  not  then  perceived,  but  estsblishcd 
by  previous  experience.  And  as  we  advance  to  corre- 
spondences of  still  greater  complexity,  wo  see  that  their 
leading  characteristic  is  the  Increasing  number  of  gene- 
ralizations recogniitefl,  and  involved  in  the  process  of  ad- 
justment. Indeed,  the  highest  achicvemenlt)  of  science,  as 
nEompiiHcd  in  astronomy,  show  us  that  an  exact  adapta- 
tion of  the  actions  of  the  organism  to  special  actions  in  the 
euvixonment,  supposes  a  pre-establishment  of  general  re- 


lationa  in  the  or^nniflm,  parallel  to  aU  thoeo  general  rela- 
tions in  the  ptivironnionl  nliicU  these  eiHHrtnl  iK-tiotis  iiupl)-. 


i  lfi2.  There  semis  no  place  fitter  ihnn  tins,  for  dniwi 
attentiuD  to  ilio  im{M>rtant  fui-t  that  an  appr«.)xiinatflv-rocK' 
ataut  ratio  is  maiutttinvd  between  llio  imprfAtihilitUs  ami 
the  Of-tivitiesof  the  orgwiism,  in  so  far  as  their  complexil; 
is  eoniH^Ttied.  lii  the  lowi-st  aaiiual  tyyes  we  mm?  u  tu 
followed  bv  a  withdrawal  of  the  part  totiehed — a 
Btimulns  followed  by  a  single  motion,  (rradiiatly  aft  we 
aaccnd,  abilities  to  receive  inerpHsingly-twni  plica  ted  impnw- 
noiift,  and  to  perfonn  inpreastn(?ly-conjiilieate<l  ni:tioi»  prp- 
sent  thenisielves.  And  the  truth  here  to  be  observed  U, 
that  the  heterr^enoily  of  the  stimuli  whieh  ean  bo  apjire- 
ciatod  is  in  general  prupurtiutiate  to  the  heiemgeneity  uf 
the  chanp^f)  which  can  bo  displayed. 

Note,  first,  tlitit  onrvival  of  the  fittest  en5tirr«  thii^  eon- 
nexiou.  As  every  advance  consists  in  the  adjustment  of 
sorao  further  internal  relation  to  some  further  external  rela- 
tion; and  as  the  ability  to  reeojrnixe  the  exleninl  relatio 
ia  iiselots  unless  there  is  an  ability  to  ni(j<lify  the  condu 
appropriately;  it  ia  clear  that  for  the  better  preservation  o( 
life,  the  passive  and  active  olemonta  of  the  corresponden 
rniist  proprew  together.  A  power  to  |>erceive  the  directio: 
and  dii^Iauce  of  an  objeet  must  be  aecomiMinicd  by  a  powi 
to  fliHK-iulizi-  the  movpinente;  otherwiw  it  can  be  of 
Bervico.  The  recoj^nition  of  certain  forms,  eolonns,  n 
motions,  as  thotio  of  nn  enemy,  will  not  prevent  deeimetion 
nnless  it  is  followed  by  mieh  quirk  acts,  such  doublings, 
sueh  leaps,  as  the  enemy  may  be  eluded  by.  Dlserimination 
shown  in  the  choice  of  materials  for  its  nest,  Is  so  much 
faculty  thrown  away  unless  the  bird  has  snflSdent  construe- 
tive  skill  for  nidificHtion.  It  will  not  profit  the  savape  to 
dLscnvrr  at  what  sensnns  and  what  times  of  the  tide  par- 
ticular fish  arc  to  bo  rnught,  nnle<u  he  has  dexterity  enough 
to  make  and  use  hooka  or  neta  for  catching  them.    Every- 
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whore  it  miiflt  on  tlio  avo^a^<■  Imjipon  that  each  additional 
differentiation  of  the  pcrec(itioii*,  upenJng  ilie  way  for  au 
additional  differentiation  of  the  actions,  fails  to  bunefit  tbc 
species,  and  therefore!  fails  to  be  eatabli;<bcd  ia  the  &pccics, 
unices  there  goes  aJuug  with  it  an  adilitioiml  dilTercnliatiuu 
of  tlm  actions. 

This  connexion  iK-lweeii  prnproas  in  the  imprenflihiHtiefl 
and  proi^ress  in  ihe  artivitiffi,  i«,  indwLl,  otlK-rwise  nwcsai- 
latcd;  for  thej-  so  act  and  n^art  that  the  adv-anco  of  either 
iu%'olv(?:«  tlie  advance  of  hoth.  The  general  relation  l^elwewi 
irritabilitv  and  L-ontraelility,  which,  in  tliu  lowest  iN-pca  of 
anitnaJ  life,  eonstitntc  ono  indirisihle  phenomenon,  is  a 
relation  which  the  regulative  and  the  o]>orative  divisions  of 
tlie  organittni  maintain  tliroughout  nil  their  comptications. 
They  are  exvordinate  in  their  ori^n;  they  are  eo-ordinatc  in 
their  manifestations;  they  arc  eon^rdinate  in  their  ovolntlon. 

This  truth  ttecomes  conspienons  when  we  contemplate  the 
two  fwnctiong  under  llieir  mont  general  forms — sensation 
and  motion.  Given  an  ot^anisui  with  certain  sensory  and 
motor  fneulties,  what  will  happen  from  the  inereajw  of 
cither?  Higher  powers  of  motion  and  loromotion  mnst 
bring  the  orgauisiik  into  relation  with  a  greater  nnmber  of 
objects;  and  nnist  therefore  nniltijdy  its  impressions. 
lligliur  imitressiliility  mnst  siihjeot  the  organism  to  moro 
frequent  etinniH  to  action ;  and  so  must  multiply  its  motions 
and  locomotions.  Agiun.  varied  atttivities  entail  variety 
among  the  relations  in  which  a  creatnn-  pnts  itsi-lf  towanis 
siirrotmding  things;  and  hence  entail  variety  among  the 
modes  in  which  siirronnding  things  affe<'t  it.  Conversoly, 
the  more  various  the  impressions  receivable  from  surround- 
ing Ihtngs,  the  greater  must  be  the  number  of  m^Mlifications 
in  ihe  stimuli  given  to  the  motor  faculties;  and  hence.  Ilio 
greater  must  Iw  the  tendency  towards  modified  actions  in 
the  motor  faculties.  Thus  the  progrcM  of  each  is  involved 
with  the  progress  of  the  other,  in  respect  both  of  activity 
and  coniple.Ylty. 
u 
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Tliift  iiievitable  siniullunrnty  in  Uie  deTelopment  of  i 
directive  and  exwMitive  faculties,  will^  bowerpr^  be  nrtt 
ric-arly  seen  on  atuilyiung  a  few  casm.  Take  ab  one.  Uw 
ability  to  recognize  direction  iu  space.  At  first  tlib  weaoi 
to  imply  dcveloptueiit  of  (iw  acuative  part  uf  tbe  nattnv 
only:  an  expansion  uf  the  retina  sufficiently  (^rtsat  to  adoiil 
of  ita  compoucats  being  tiepuratcly  atfected  by  inia^ 
falling  on  tli(>ui.  But  a  little  considcratioD  abows  Out 
BCiiiKitliing  tnurc  v*  required  tbau  aiiilily  1»  |ieropive  dtfict^J 
encefl  b«l\v(!c*u  the  po^itionB  of  inuige^  un  the  visuu]  irartfl 
Taken  alono,  tiiese  tlitTc^reiiccs  aro  meaninglMa.  They  come 
to  have  meaning  only  when  they  are  severally  coiine«,'ted  in 
the  organism  with  thuMi  d>tTerencei»  of  motion  re<iuired  (•> 
briug  it^  linrfuce  into  contact  with  the  tliiugs  seen.  Mm 
orular  inipre.'^'iunH  do  not  of  themselves  give  ideas  of  space 
Snrh  ideji.4  arc  prodnct«  of  a  growing  experience  which 
proves  thttt  these  inipretwions  are  due  to  objccta  that  can  be 
touched  by  particular  inuacular  adjuatmenl&  l>irectioi 
therefore,  cannot  be  perceived  until  there  is  a  motor  apf 
ratii8  sufKeicntly  deveh^ped  to  effect  specialized  movement 
Conseiinently.llie  iiliility  to  iwn*eive  direction  and  the  abilitj 
to  take  advanugu  of  the  perception,  are  necessarily  tntniuit 
The  recognitions  of  distaneca,  of  velocities,  of  tinlka, 
shape*,  obviouitly  imply  the  like  comiitinns.  So,  tixi,  is 
with  the  variations  of  gurfaecs  indicated  by  lights 
iiliadc«:  thcHn  variations  have  to  be  disclo&cil  by  coi 
8|K)iiding  variations  in  the  adjustments  of  the  muech 
before  lighiA  and  shades  ran  l>e  interpreted.  No  definite 
idea  of  weight,  as  connected  with  visual  api>earances,  can 
be  annvcd  at  until  there  is,  a  power  of  lifting,  cither  by  jawa 
or  liiiilw.  Xnr  can  degrees  of  hardness  and  unlikeneases 
texture  be  [terccivcil  in  surrounding  objects,  faster  than 
manipulative  organs  are  |K<rfeeted.  Indeed,  aa  th( 

lant  iiifttiinee«  nhow  us,  the  inter^lependcnee  is  even  mnn? 
iutitnnte  than  idwive  allege*!;  for  l)eside(i  being  required  for 
the  interprctfltion  of  impressions,  mvtscidar  aid  ia  required 
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even  for  Uie  rccoptiou  of  uiiiiressiuiis  in  their  higher  forms. 
Perfect  vision  implies  a  ftieul  u'jjudtmeiit  of  llio  eyes,  an 
adjustment  of  their  axes  to  the  requisite  convergence,  a 
tnniinjf  of  them  Imth  t^m-arcls  the  ohject-,  sometimes  a  turn- 
ing of  the  liead  in  the  same  direction,  and  sometimes  also  a 
tuming  of  the  body:  all  which  preiwratorr  acts  ore  per- 
fumied  by  muscles.  Keither  taste  uor  smell  can  be  aeute 
unless  the  wuseles  of  the  tongue  and  lUe  ehcst  do  their 
parts  in  moving  about  the  food  or  drawing  in  the  air. 
Hearing,  too,  i:!  inifH-rfeet  unleas  the  mambrana  ttfmpant  is 
strained  by  its  mtucles  ito  tliat  it  vibrates  in  concord  with 
each  successive  sound.  Above  all,  the  perceptions  reacbed 
through  touch  sliow  this  dependence  ou  tlie  motor  appu- 
ratib).  A  i»eii»itivu  skin  is  hut  a  small  part  of  the  require- 
ment, as  any  one  may  prove  by  closing  his  eyes  and  apply- 
ing hia  bare  arm  or  leg  to  an  unknown  object.  Tactual 
sensaiionB  are  eoinlfiueil  into  ideas  of  extension,  form,  soli- 
dity, ouly  when  thia  sensitive  skin  is  distributed  over  sur- 
faces capable  of  dorinng  simultaneous  or  nipidly-succeed- 
inj;  sensations  from  differtint  |«irts  of  the  things  touched; 
and  tliese  sensations  must  be  joined  with  tho^  muscular 
sensations  accompanying  the  simuitaneous  and  suecesHive 
adjustments  of  the  seufiitive  ^Jiirfaoes.  There  must  \\c  limbs 
to  effect  the  larger  and  simpler  adjustments,  with  append- 
ages at  the  ends  of  them  to  efTect  tlie  smaller  and  more 
elaborate  ones.  And  only  in  proportion  os  these  motor 
agoneies  beronie  complex,  can  there  be  complexity  in  the 
tactual  perceptions.  But.  theee  motor  agencieft — these  limlis 
and  appendages  with  all  the  muscles  they  are  moved  by,  are 
alw  the  locomotive  and  manipulating  organ!;;  and  the  same 
completeness  of  structure  which  fits  them  to  receive  com- 
pound impressions,  fits  (hem  to  perfonu  compound  opera- 
tions. Tbe  evolution  of  the  sensitive  or  directive  apparatus, 
is  thus  inseparable  from  the  evolution  of  the  muscular  or 
executive  apparatus. 
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g  1G3.  This  all-raeontial  relationsliip  must  dettm 
somewhat  longer.  It  vriU  he  instmetive  to  glance  at  tk 
intcr-depeniience  of  the  rtdpto-mot^  fonctioiu  and  the 
diri^'motor  functions  (§  18)  ts  exhibited  in  the  coaen4<. 
I  refer  to  the  Eondr;  striking  instances  which  the  aninul 
kingdom  presents  of  unusual  sagacity  coexisting  with 
unusual  dcvclupment  of  oi^ns  which,  by  the  help  of  com- 
plex muscular  artangenicats,  giro  complex  tactual  izo* 
preanoniL 

Whv  touch,  the  simplest  and  earliest  sense,  should,  in  iti 
higher  forms,  be  more  than  any  other  sense  Bsiociatod  nith 
lh(.*  advumx<  of  intelKgeoce,  will  |)erhap6  seem  difTicuIl  to 
understaud.  The  explanatinn  \\{»  in  the  fact  that  tactnal 
impressions  are  those  into  which  all  other  impressions  have 
to  l»e  translated,  before  their  meanings  can  be  known.  If 
■we  contemplate  the  general  relation  between  the  organiau 
and  surrounding  objects,  we  see  that  beforvi  they  can  affect 
it,  or  it  can  affect  them,  in  any  important  way,  there  must 
be  actual  contact.  Eating,  breathing,  loeomotion,  the 
dertntction  of  prey,  the  escape  from  encmica,  the  formatifm 
of  ncstfi  and  burrows,  the  bringing  up  of  young,  all  imply 
mechanical  actions  end  reactions  between  the  animal  and  its 
environment.  The  simce-penet rating  faculties  serve  but  as 
guides  to  these  mecbuuical  actions;  aud  tlie  impressions 
tliey  receive  arc  primarily  used  hut  as  symbols  of  tangible 
properties  and  the  relations  among  them.  Hence,  i»nly  as 
fast  as  the  impressions  gained  through  the  skin  and 
mnaclea  become  Tarietl  an<l  complex,  can  there  be  a  com- 
plete translation  of  the  varie«l  and  complex  itnpressioQa 
gained  through  tlie  eyes,  ears,  and  nose.  The  moth^H 
tongui^  muflt  bo  as  copious  as  the  foreign;  otbenrise  i^^ 
cannot  render  all  the  foreign  meanings.  And  thus,  as  seen 
in  the  facts  referred  to,  a  highly-elaborated  tactual  appa- 
rattii  comes  to  bo  tho  uniform  accompaniment  of  sn[>erio^H 
intelligence.     But  let  us  hK>k  at  these  facts.  ^ 

Kach  great  ili\ision  of  the  animal  kingdom  supplies  thorn. 
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The  Cephalopoda^  wliicb  iu  sagacity  go  far  beyond  all 
other  MoHwtca^  are  structurally  distinguiahed  from  them 
in  haviiifc  several  arnirt  I>y  wliicli  they  can  gra-ip  an  object 
on  all  flidcii,  at  the  same  time  that  they  apply  it  to  the 
mouth.  Again,  the  crabe,  which  siiuilarly  stand  at  the 
bead  of  the  sub-klugdoui  Artuttiatn  bring  their  claws  and 
foovjaws  siiiuiltaneoiuly  to  bear  on  tlic  things  they  are 
manipulating;.  Merely  glancing  at  (lictu>  tnHtatices  furnislied 
by  the  invnrtcbrute  claaaea,  let  u&  devote  our  attention  to 
tho«e  which  the  vertebrate  classes  fumiah. 

It  will  be  admitted  (hat,  of  all  birda,  parrot«  have  the 
greatest  amount  of  intellect.  Well,  if  wc  examine  iu  what 
they  dilTer  most  from  tlieir  kindred,  we  find  it  to  be  in 
developtiient  of  the  tactual  organtt.  Few  birds  aro  able  to ' 
graiup  and  lift  up  an  object  with  the  one  foot  while  standing 
on  the  other.  The  parrot,  liowevcr,  does  this  with  earn. 
In  most  birds  the  upper  mnndiWIe  is  scarcely  at  all  move- 
able. In  the  parrot  it  ia  movcrable  to  a  markcil  extent. 
Generally,  birde  bavy  ihc  tongue  undevulojied  and  tied 
down  close  on  the  lower  mandible.  But  parrots  have  it 
Jargo,  free,  and  in  constant  employment.  Above  all,  that 
which  the  parrnt  graups  it  can  raise  to  its  beak;  and  ao 
can  bring  both  maiiJihles  and  tongue  to  l)ear  U|)<)n  what  ita 
hand  (for  it  is  practically  a  hand)  already  toucboe  on  several 
side*.  Obviously  no  other  bird  approaches  to  tt  in  the 
complexity  of  the  tactual  actionH  it  performs  and  the  tactual 
impresstona  it  rcceivt^ 

Among  mammals  it  is  unquestionable  that  an  a  general 
rule  the  Unguwuiata^  or  thojic  which  have  lindw  lemiinating 
in  separate  digits,  are  more  intelligonl  tlian  the  Vnffuiata^ 
or  hoofed  anlmaU.  The  feline  and  amine  tribes  stand 
psycholofi^cally  higher  than  cattle,  horses,  gbcep,  and  deer. 
Kow,  that  feet  funiinhed  with  several  serwilive  toes  can 
receive  more  complicated  impreesiona  than  feet  ending  in 
one  or  two  tnasses  of  horn,  is  manifest.  While,  by  a  Itoof, 
only  one  »ide  of  a  solid  body  can  be  touched  at  once,  the 
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(lividwl  toes  of,  for  r-sampli',  a  flog,  can  siinulUnt 
touch  tiic  adjacent  bu\vs  of  a  aiuall  bodi.',  if  not  (Iil*  f\t\ 
flidee.    And  when  we  remember  haw  tlioac  toed  qufldni[ 
of  higher  typM,  which  oaiinnt  jfrasp  with  iJieir  feet, 
neverthelcea  use  them  for  holding  down  what  thev  are  tea 
ing  or  guH^nng,  we  n*c  that  thcv  cuu  reeognizo  tangible  rvla- 
lions  of  some  eoniph-xitv.     MoreoviT,  when  wo  nietrt  wit 
any  niarlu  of  (tugacily  among  hoofed  animals,  as  in  the  hoi 
wt'  find  Ihiit  Ihf  larit  of  st^nsitivp  pTftreintliut  is  partiv  rot! 
pensattHl  for  by  highly  aonaitivo  nnd  mobile  lipa,  which  have 
considrrnble  power?  of  prehension.  Here  wo  nn^^ 

nfttiirAlIy  reminded  of  tlie  most  remarkable,  and  |>erha|fs  th^^ 
moMt  eoneliuivn,  intttanee  of  thia  connexion  between  deve- 
lopment of  tntelligenee  and  ilevelopmcnL  of  tlio  tariii^J 
organs — that  seen  in  the  elephant.     I  soy  m(»t  conelmirvp^ 
because  the  elephant  i»  marke<IIy  dimtingiiiAhed  from  allied 
tribes  of  mammals,  alike  by  its  prolwscis  and  by  its  great 
sagacity.    The  awociation  between  the  operative  and  rega^ 
lativo  faeulties  eland  out  the  more  eonspicruously,  from 
endowment  of  both  being  eseeptiona!.    On  the  intolleet 
the  elephant  tliere  is  no  nee^I  tn  dwell:  all  know  itn  Bn[ 
riorfty.    The  powers  of  il8  tnmk,  howeTer,  muat  bo  onm 
rated.'  Note  firat.  its  univerKality  of  movement  in  respect 
of  diroetioM.     Tnlike  limlw,  the  motions  of  wbieh  are  in 
most  mommalfl  mope  or  lesA  eonfined  to  the  vertieal  plane, 
ita  flexibility  gives  it  an  wide  a  range  of  positions  as  the 
human  arm  can  take — wider,  indeed,  than  ean  be  taken  by 
a  ftingle  arm;   and   thiw  the  elephant   can   asoertnin   the 
relations  in  spaee,  lx)th  of  ita  own  meml>or*  and  of 
rounding  things,  more  completely  than  all  <»tlier  ereatui 
nave  the  PrlmaU's,    Again,  the  trunk  can  grnfip  bodies 
every  diiie,   from   a   pea   to  a   tree  stump;  and   by   this 
means  ran  iw^reeive  a  far  grenter  vsrlety  of  tangible  forms 
than  any  of  the  lower  mflmmalia,     *i"Iie  finger-like  projec- 
tion with  which  the  trunk  terniinateB,  is  affected  by  minor 
rariations  of  surface;  and  au,  textures  and  the  detniU 
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Blia|M^  can  be  made  out,  fus  well  ae  general  extension.  Its 
abllitv  to  lay  holdof  and  to  lift  bodies  of  many  sizes  and 
naliirett,  opt-ns  ilie  way  to  a  knowlwlpe  of  weight  as  con- 
novtuKt  with  vitfiMti  and  tangible  altributi's.  The  saino 
power  of  prehension,  Uf^d  as  it  habitually  in  for  the 
brcaking-off  of  brHrii-lii's,  brinjj^  e.x|M;rien<:<*i  of  the  tenacity 
and  elasticity  of  niuttL-r;  and  when  cmplovf^d,  oa  ibrac 
bran<?hea  often  are,  for  dririnp  away  llics,  the  swingeing  of 
them  flbnnt  mii3t  yuAt\  impressions  even  of  momentum— 
impressioiia  which  the  ability  to  tlirow  sniitll  bodies  (as 
gnivtil  over  the  baek)  must  tend  to  strengthen.  Further, 
the  trunk's  tubular  stnictiiro  fita  it  for  many  hydraulic 
experiments,  tliat  disptose  sundry  mechanical  properties 
of  water  unknown  to  other  quadnipods;  am!  tbl-t  same 
peculiarity,  rendering  it  possible  to  send  out  strong 
blflxts  of  flir  wliicb  pro<Iuce  motion  iii  the  light  Unlies 
adjacent,  go  brings  yet  another  class  of  exi>erienccs.  Thus, 
the  great  diversity  of  tactual  and  manipulatory  powers 
posflcssed  by  the  cleplinnt'3  prolioscis,  is  not  less  remark- 
able than  is  the  creature's  high  sagacity — a  sagacity  which, 
dwelling  in  so  ungainly  a  Ijody,  would  otiierwiso  be  inex- 
plicable. Pasang  to  the  PrimatM,  we  Hnd  re- 
peated, under  otber  fonns,  this  same  relation  between 
evobition  of  intellect  and  evolution  of  tactual  appendagea. 
Not  more  in  the  eontmfits  between  them  and  inferior 
niammala  is  this  seen,  than  in  the  contrasts  between  the 
genera  <>f  the  PrimafeA  themselves.  The  prehensile  and 
manipulatory  powers  of  the  lower  kinds  are  as  inferior  as 
are  their  mental  powers.  On  awH-mling  to  the  very 
intelligent  niithn»i>oid  ai>es,  we  find  the  hands  so  modiBed 
lis  to  admit  of  more  complete  opposition  of  the  thumb  and 
fingers;  the  Itonet;  of  the  forearms  go  articulateil  as  to  give 
tUe  bands  greater  powers  of  rotation;  the  arms  attached 
to  the  body  in  sueli  a  manner  as  allows  them  incrcaeed 
range  of  lateral  nmvemenl.  In  nil  the  more  developed  of 
the  order,  the  fore-limbs  arc  so  constructed  that  an  objtict 


tMU  ire  (cracped  io  one  band  vkik  it  b 

hy  tin-  ctitirr,  or  by  ihc  Upe  and  teob — oa  far  facU  M  ^ 

iDoin  i^onrcriiiiit  dutanoe  fmm  die  nts — «■  beJ^yfiid  V 

ray  |<an  of  tlte  bodjr^  or  Uir  wfj^hamtja^ 

that  fiiF  itioiYf  '-■'mplex  perrepcioaa  of  ^a^ 

textiir*',  iiunlrif^rt,  wH^bty  flexilitH^,  tamaty,  Ag-,  aari  ^ 

thur  rarirjiM  orrnbinatioiu,  can  br  nacfacid  hy 

are  Mc^'^auble  lo  cftnlaro  wbone  limbs  are 

Itow,  in  uian,  rftrtpw-nwtor  and  diti^mator 
aifl  funirtioiui  arc;  iKrtli  irtiU  furtiier  elaborated,  uemtvtij 
nt'tuU  Hii^viii^^  All  c<ijnt«TiipIatcd  from  on  obmsr  paint  at 
viifw,  tiif  (yjnni'xion  )M<ilireen  them  u  abtmdantlr  exempfi- 
iUul  j[i  u'orltN  (rn  fiatiiral  thtiolr^v.  AH  that  ve  need  faeft 
(jotif  r-  In  the  cxUtiit  Ui  wbicb,  in  the  human  race,  a  pcHjcri 
((M^liiii!  nii[tiiriitiii"  n\i\m'r\f»  tbe  highest  prooesees  *:.f  the 
iiil<'lli'r-f.  I  ilo  ridt  mean  mc-rcly  that  tbe  tangible  attribntea 
of  iliiri(.'w  iiiiv*'  l)('(;n  rendered  completely  ct^nizable  by  tbe 
('oi(i|i|fx  tirid  vcr.mililtr  adjuHtment  of  the  human  Imnds^  and 
tlitii  till-  ii'-i''ir[j|iiMi,vii)}{  manipulative  powers  hare  made  pos- 
cilili-  tli'-f.f-  [i'-(Mi)<.iiH  wM'iftifs  in  which  alone  a  wide  intelli- 
l/it,ri-  <-;iii  |,i'  cvtilvc'I.  I  tnean  that  the  moat  far-reaching 
t'-t'rjlii'irM,  jiikI  inlVniifc-i  tlic  most  remote  from  perception, 
liiivi'  tlnir  root-  in  tlj(i  (l(;finitely-combined  impressions 
\',lii''li  ilii'  liiinuiii  iiiiiidM  can  rccfive. 

I  iii'  ijiii'f  dcjuiidMuri!  of  the  impressibilities  and  activi- 
lt<;.  ji.-  <li  111)1%  f 'I  ill  lliir  course  of  human  progress,  is  so  strik- 
liii'  iiii'l  ill  iriKiivt;  iiH  to  demand  speeial  attention,  even  at 
iIjI'  '-o-.i  i,i  ii  fiirtliiT  HUHpeiiHion  of  the  general  aigument. 

;,  Uii.  All  rUvelofted  HT-ifnee,  consisting  as  it  does  of 
'|Pijtiiiitiiiivc  prcviHi'iii — desiliiig  as  it  does  with  meaaured 
riMiiliH,  JH  iiniiilly  dcwerided  from  tliat  simplest  kind  of 
iri'-iiHiininciit  iidiicved  liv  placing  side  by  side  the  bodies 
h'ld  ill  tlie  ImuhIs.  (Jiir  knnwh'dge  of  the  forces  governing 
1li('  Kolar  System  Ih  expreswed  in  terms  that  are  reducible, 
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hy  an  ultimate  analysis,  to  equal  noite  of  linear  eslension, 
which  were  oripually  fixed  by  the  direct  appoation  of  like 
naturnl  (ibj(H.^ts.*  And  the  undeveloped  sciences  that  have 
uot  yet  paaecd  the  stage  of  qualitative  prevJtuon,  d^ji^udiug 
for  their  advance,  as  they  <lo,  either  on  experimeuta  re- 
quiring skilful  manipulation  or  on  obBcrratiouti  implying 
dissection  and  other  analogous  procedures,  could  not  have 
rcacheil  this  .stage  in  the  abeeuee  of  a  highly -developed 
manual  dexterity. 

But  (hiR  intiinate  connexion  between  the  direclive  and 
executive  faculties,  is  even  etill  uiore  clearly  to  be  traced 
In  certain  other  pheuouiena  of  civilixation.  Thia  mutual 
dejiendenee  of  the  rcguliitive  and  operative  powers,  which 
Anaxagoras  had  a  glimjwo  of  when  he  ntlered  his  hy|»er- 
bolical  sayiiig  thai  aiiiinuls  would  have  been  raen  bud  thoy 
had  hands,  is  remarkably  an<i  conclusively  cxemplificl  in 
the  reciprocity  of  aid  between  the  Sciences  and  the  Arts. 
It  necda  but  a  little  analysts  to  show  tliat  under  their 
peychological  asjwcts,  Sciences  and  Arts  represent  what  in 
(heir  lowest  forms  we  call  .wnsory  and  motor  proceasea. 
The  perceptions  gained  through  sensory  organs  and  the 
actions  performed  by  motor  ones,  respectively  rise,  by  com- 
bination, into  .sciontifii*  gimerali/ationf  and  manufacturing 
operations.  A  i*oni[Mirisi)ii  of  the  exlreinett  dt^cs  not  very 
obvioualy  show  this;  but  on  looking  at  tho  transitions  the 
iilifltion  becomcii  manifest.  Tt  cannot  Ik*  dcnie<l  that  the 
complex  perceptions  of  which  each  sense  is  the  agent, 
together  with  tho  still  more  complex  iierceptioos  readied  by 
cOH^peration  of  several  senses,  are  forms  of  the  organism's 
impressibility;  nor  that  the  oombinatioua,  more  and  mora 
involve<I,  of  motive,  locomotive,  and  manipulntivo  poworB, 
are  forms  of  the  organism's  activity.  It  cannot  be  denied 
that  out  of  these  complex  perceptions,  woven  into  general 
ideas  still  more  complicated,  finally  arise  the  previdona  of 

*  Vot  MpInnaUon,  tee  ets^r  on  "  Tho  Qtotais  of  Sc1«dc«.' 
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«««ice;  nor  ttiat  all  hfliMlIcraflji,  &nA  after  thwu  tl»»  higher 
|irf>p«WM  of  pro*  1  notion,  have  (jrown  out  uf  that  uutimii 
(loxteritv  in  wkieh  the  einboration  of  the  motor  facultv  te 
ininate^  If,  lookiii^r  at  tlii.'  eiitirt<  ranpp  of  iihiniomrnii, 
WH'k  out  llie  pRiwnUjil  natiirr  of  ihe  iihaiige*  an  orgunin 
pot's  ihrfiiiph  in  a<ljnHting  iisplf  to  the  environraent^f 
di\"i(lp  th*?9c  rhaiigiM,  as  we  ninst,  into  rhoae  whioh  oxtornal 
objccta  iniprpsfi  on  it,  and  those  by  which  it  appropriatclj- 
modifies  it«  rclationa  to  the  ortomal  objocta — if  we 
tbeao  respectively,  the  dirp*:tive  ehangra  and  the  executi^ 
cfaaiigoti;  we  see  elearly  that  sensatioue,  ]>c>n!CptionSr  cc 
ceptions,  generalizations,  and  all  fonns  of  cognition,  coi 
nnder  ilio  one,  wliile  eontniction».  loconiotionsi,  and  all  kinds 
of  nporatinns,  oome  under  the  other;  and  iliat  Seienee  at 
Art,  »o  far  an  they  are  separable  at  all,  Itclong,  the  one 
the  first  division  and  the  other  lo  the  last. 

This  tmth  being  recognized,  we  shall  perceive  the 
flcance  of  llie  reeiproeity  of  serviees  Wtwifen  the  Scie 
nnd  the  Arts.  Kaeh  great  step  towards  a  know]c<)ge 
lawH  bus  facilitated  nien^s  operations  on  things;  whil 
carh  more  Riicremfnl  operation  on  things  bnfi,  by  its 
resiillfl,  faeih'tat^'d  the  diseovery  of  further  laws.  Astro- 
nomy and  aprii-Milturo,  geometry  and  the  laying  ont  of 
buildings,  rne<-hiiiucH  and  the  weigliing  of  euiniuodities — •_ 
thcsn  wnre  among  the  earliest  relations  of  the  two.  Pf 
sentlv  geometry,  as  developed  by  artificers,  acted  on 
noray;  and  astronomy  reacfcd  to  the  great  advaneoment 
geomctTT.  Through  the  me«Hum  of  Ihe  seoilcs,  moeUanit 
joined  with  the  fvienco  of  number,  influenee*!  the  moti 
lurgic  arts,  gave  doHttite  alloys,  iniroduecd  metallic  inst 
lueuts,  and  by  so  doing  advanced  the  accuracy  of 
nomical  and  oIIht  oWen-ations,  and  improved  all  th( 
processes  of  prodtictiun  for  wbidi  nielatlici  tools  are 
ployed.  Metallurgy,  tw>,  by  supplying  plane  and  t^ncai 
mirrors,  initiated  opfies;  nnd  the  first  proposition  in  har- 
monics was  reached  by  the  help  of  strings  and  weights 
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Trhtch  tilt!  arts  fiurniglicd.  As  wc  advanced  to  modern  times 
the  connexion  bwoiney  increaHinglj,'  conspiciioua.  We  see 
it  in  the  dependence  of  navigation  on  OBtronomy,  nug- 
neti»ni,  and  meteorology;  and  the  aid  rendered  to  mag- 
netic and  juetoorologie  science  by  navigation — in  the 
development  of  geology  by  mining,  ^juarryiiig,  and  woU- 
einking;  and  the  guidance  which  geology-  now  gives  to  the 
search  for  coal,  nictali),  and  water.  The  eompouads  and 
elements  with  whicli  chemistry  deals  were  at  first  brought 
to  light  by  the  arts;  and  the  arta  are  now  all  more  or  leas 
dependent  on  chemistry.  There  la  scarcely  an  obsen-ation 
now  made  in  aeience,  but  what  involves  the  use  of  in- 
(•Irumeiits  supplied  by  tlie  arts;  while  there  is  scarcely  an 
art-proccaa  but  what  involvcB  some  of  the  piwisions  of 
science.  Thin  fact,  that  the  mutual  aid  l>ccomes 

ever  more  active,  further  elucidates  tlie  general  truth  we 
are  contemplating.  For  as,  when  tracing  upwards  the  direc- 
tive and  executive  faculties,  we  found  that  their  dependence 
on  each  other  grows  continually  greater — that  complete 
visual  atid  tactual  jwrireptions  are  im]xwsible  without  com- 
plex muacular  adjustments,  while  elaborate  actions  require 
the  constant  overseeing  of  the  senses;  bo,  among  those  still 
higher  cognitive  and  operative  processes,  we  now  find  a 
reciprocity  such  that  each  further  cognition  implies  elabo- 
rate operative  aid,  and  each  new  operation  impHea  sundry 
elal)orate  cognitions. 

These  correlations  are  equally  well,  or  even  still  Ijctter, 
seen  in  the  objective  appliances  used.  We  may  properly 
say  that  in  its  higher  fomiA,  the  correspondence  between 
the  organism  and  its  environment  is  etfectc-d  by  means  of 
supplementary  senses  and  supplementary  Umbe.  All  ob- 
serving inatnnnenli',  all  wwightsi,  niCB.sures,  scaleit,  micro- 
meters, verniers,  microacopeA,  thcmioineters,  iSrc,  are 
artificial  extensions  of  the  Benscs;  and  all  lovers,  acrows, 
hammers,  wedges,  wheels,  lathen,  A'c,,  are  artificial  exten- 
sions of  the  limbs.    The  magnifying  glass  adds  but  another 
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lenee  to  the  lenses  existing  in  the  eye.  The  crowbar  ii  but 
on«  more  luvor  uttat-hed  to  the  eeriea  of  levers  foraiin);  the 
ann  and  haud.  And  the  relatiou^liip  which  is  so  ubviuui  b 
iheee  first  alepe,  holds  throughout-  This  being  perceired.  i 
mnanin^  IwH^omcs  ninnifest  in  the  fact  that  the  deTt'Io|iment 
of  these  auppleniontfiry  seases  is  dependent  on  the  develop- 
ment of  the«e  supplementary  Unib^  and  t*ice  wr*d.  Aceu- 
rato  measuring  instniuietit^  imply  aceurate  intftrumcutB  for 
turning  and  planing;  and  these  cannot  be  nude  without 
the  aid  of  previous  measuring  instrumcntfi  of  some  accu- 
racy. A  firHt-rnlQ  aHlronoinieal  iiuadraiit  can  t>o  produced 
only  by  a  first-rate  dividing  engine;  a  first-rate  dividing 
engine  can  be  produced  only  by  first-rate  Utlies  and  euttuig 
tooU;  and  »o,  tracing  the  requirements  backwarda,  it  be- 
oomee  obvious  that  only  by  repealed  actions  and  reactaoiu 
on  each  other,  can  directive  uud  ex&cutivu  Uujdeutentg  bo 
brought  to  perfection.  Only  by  means  of  artificial  limfae 
can  artificial  wniics  be  devclopetl;  and  only  throngli  arti- 
ficial eenscs  does  it  become  possible  to  improve  artificial 
limbs. 

Lastly,  it  may  be  reniarkod  that  not  only  do  the  direc- 
tive an<l  e.'iceutivc  clement*?  of  the  corrospoudenee  develop 
haud  ill  haiul,  but  the  complicatiouB  they  reach  have  analo- 
gous chiiraclere).  That  union  of  gcnerolitics  with  spocial- 
itioa  which  we  found  to  distinguish  the  highly-involved  oog- 
nitions  of  Science,  is  \'isiible  also  in  the  highly-involved 
operations  of  Art.  Just  as  a  particular  conclusion  in 
Science  is  reached  by  putting  8|K.rial  data  to  a  general  prin- 
ciple, which  general  principle  concreted  by  otlier  data  gives 
other  conclusions;  so,  a  particular  art-product  is  ol>)ained 
^  subjecting  to  special  manipulations  the  material  obtained 
hy  some  more  general  process,  which  material  subjected  to 
other  nianipulfltioiis,  yields  other  art-products. 

§  165.  And  now  on  returning  from  this  long  and  elabo- 
rate digression,  bringing  with  us  the  conceptions  arrived  ai, 
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wo  find  tlmt  they  servo  greatly  U>  cltu'Mate  t!ie  subject  of 
the  chapter — the  uiLTcaae  of  the  corrtsjKjndeiice  in  com- 
plexity. 

While  tracing  the  intor-flepemlencR  of  imTtrosflibiHties 
and  acti\"itie*  as  they  evolve  into  regulative  and  operative 
faculties  of  high  orders,  the  growing  complexity  of  the 
correspondence  has  been  illustrated  in  several  ways.  The 
prt^resaiug  heterogeneity  of  the  impreaaioiw  received 
tlirougli  each  sense  haa  shown  it;  and  etill  more  the  pro- 
gressing hotenige>K-i(y  of  the  cumbiniitiuns  of  iiiipre-asions 
yielded  by  co-operation  of  the  acn-ses.  The  coniponnding 
and  re-compounding  of  the  niusoulur  movements,  alike  of 
each  limb  by  itself  and  of  the  \\m\»  and  Ixxly  together, 
have  further  exemplified  it.  Above  all  it  haa  beea  ahovm 
in  the  advance  of  this  reciprocity  between  the  recipHMtwtor 
acts  and  the  diriffo-mator  ,acts,  which,  becoming  ever 
clo8Cr,  becouios  ever  more  involved;  so  ihat  eventually  a 
angle  accurate  perception  implies  complex  muscular  ad- 
justments, and  a  single  exact  operation  implies  the  guidance 
of  complex  perceptions.  In  all  which  it  '\a  manifest  that,  as 
alleged  at  the  outset,  advance  in  speciality  of  eorrespon- 
denee  is  in  its  liigher  forms  achieved  through  advance  in 
Complexity  of  correspondence. 

How  this  increase  of  the  correspondence  in  complexity 
which  we  have  followwl  up  through  the  higher  animals  to 
Man,  has  been  continuing  during  civilization,  has  just  beeu 
shown:  the  advance  of  the  Sciences  and  the  Arts  abundantly 
exenipliliml  it.  One  note-worthy  fact,  howei'er,  remaius  to 
be  named.  Human  evolution,  considei-cd  under  tliis  aspect, 
is  not  adequately  reprewnteil  objectively  by  llie  developing 
Sciences  and  the  Arts.  It  must  be  looked  at  also  on  its  sub- 
jective side  as  developing  faculty.  While  there  has  been 
advance  in  the  complexity  of  the  cognitions  and  opera- 
tions tlmt  have  Ixtcn  age  hy  a^  attained  to,  there  has  been 
advance  in  the  ability  lo  receive  complex  cognitions  and 
perform  complex  operations. 
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For  scientific  and  ftrtifltic  progress  is  iJue  not  simply  to 
the  accumulation  of  knowledge  and  of  appliances:  the  ini- 
piTSflibilities  iind  tlie  ai'tivities  have  tlieinselves  grown  ii> 
higher  coiiiplit^tioutt.     There   \s   evidence   from   Tarioiu 
(inartora  that  the  iniuda  of  the  inferior  hiunan  races  cannot 
respond  to  relRtions  of  even  moderate  t-oiiiplexity;  miidi 
less  to  those  hig lily-complex  relations  willi  which  adva 
science   deals.      According   to   the   traveller   TJeute 
"Walpule,  it  is  remarked  of  the  Sandwich  islanders,  by  t 
teachers,  "  that  in  all  the  early  {urta  of  their  oducati 
they  are  excrcdingly  quick,  hut  not  in  the  higber  branches, 
that  they  have  exwileiit  meinoriea,  and  learn,  by  role  with 
wonderful  rapidity,  but  will  not  exercise  their  thinking 
faculties."    That  h  tft  say,  they  can  readily  receive  simple  , 
ideas  but  not  complex  ones.    Again,  of  the  Aiutraliana  ^H 
read  that  '*  some  of  them  are  very  quick  at  acquiring  knoi^ 
hnlgc,  but  they  Iiave  no  ]»wor  of  combination  or  concentra- 
tion." *    The  roporta  of  Hindoo  schools  disclose,  though  in 
ft  leas  marked  manner,  the  w»me  fact.    One  of  the  reasons 
assigned  in   the  United  States  for  not  educating   n^^ 
children  along  with  white  children,  has  been  that  after  a 
certain  age  they  "  do  not  corrt-apondin^ly  advance  in  learn- 
ing— their  intellects  being  apparently  incapable  of  boi^L 
cultured  beyond  a  particular  point.**    And  this  stateme^H 
which  might  else  bo  Buspccted  of  bins,  agre<«  with   tha^ 
made  respecting  the  same  race  in  Africa  by  Sir  Samuel 
Baker,  who  says; — "  In  cluldhood  I  Udieve  the  negro  to  be  , 
in  advance,  in  intellectual  (julckncffi,  of  the  white  child  n£^ri 
similar  age,  hut  the  mind  does  nut  expan<l^l(  promiaafl 
fruit  but  doc*  not  ripen.''  +    So,  too.  of  the  Andaman  chilr  , 
dren  we  read  tliat  they  "  catch  up  wopIs  readily  and  rcpi^tf 
them,  but  seem  incapable  of  connecting  words  with  con^R 
sponding  ideas."  ^    Even  the  finest  uncivilized  raoee  abow 

•  See  Pro<*MlnB«  of  Llut  Etlinolo^toil  Sodttj. 

f  Tb4i  .\IWrt  N'jvin.    Wl.  I,  p.  299. 
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US  the  like  limitation.  "  Without  genius  for  diaeoverv,  and 
iucupabli!  of  geiR'raliziiig,"  tli<?  Xew  ZealHrnifrH  "  are  m-ver- 
tliek'ss  apt  at  amjuiriiig  the  rudinient^  of  learning  "  »  •  * 
'*  Ihij'h  at  ten  yoam  of  ago  are  more  intc-lHgent  than  KugliAh 
boyp;  but,  ar  &  ptile,  few  New  /^ralnndrrs  cnuUI  he  taughl  to 
equal  Englishmen  in  their  highest  facultie-s,"  •  In  all  ihew! 
cases,  f\»  a\m  in  the  niiiiDr  i-a^-s  cutitiniially  oeeurring  amung 
ourselves  of  inability  to  understand  reasonings  (ws^ing  a  cer- 
tain degree  of  abstrusenefH^  the  interpretation  ia  that  the 
iniellret  has  not  reached  a  poniplexity  equal  to  the  com- 
plexity of  the  relations  to  be  pereeived.  Not  only  with 
purely  intelleetual  cognitions  does  this  hold;  it  holds  al.so 
with  whai  we  dtatinguish  as  moral  cognitions.  In  the 
Australian  language  there  are  no  words  answering  to 
justiee,  sin,  guilt.  Among  most  of  the  lower  racej^  aeta 
of  generosity  or  merey  are  ineomprehcnaihlc.  ITiat  ia  to 
say,  the  more  involved  relations  of  human  actions  in  their 
eo«-ia1  l*aring9  are  not  cognizable.  We  must  therefore 
conclude  that  the  complex  manifestations,  intellectual  and 
moral,  which  distinguish  the  lurgo-braiiioil  European  from 
the  small'brnineil  wivnge,  have  iiecn  slcp  by  step  made  pos- 
8il>le  by  8iicee»ivc  complications  of  faculty. 

Having,  in  the  prenons  chnptors,  pointed  out  how  prcflter 
length  of  life  and  liighcr  degree  of  life  accompany  increnscd 
s|)eciality  and  increased  generality  of  correeiwndenoes,  it  is 
needless  to  dwell  on  the  fact  that  where  both  these  unite  in 
pro<luning  eoiTeflpondences  of  increased  complexity,  the  like 
result  must  hajipen.  It  may  be  added,  however,  that  not 
only  is  this  tnie  of  the  more  complex  intellwtiuil  guidance 
which,  through  the  medium  of  Science,  advances  the  Arts; 
hut  it  is  tnie  of  the  more  complex  emotional  guidance 
which,  by  making  soaal  order  possible,  contributes  to  the 
greater  iDdiridunl  safety  that  social  order  brings. 

*  Tbompeon'B  New  ZeaUiid.    Vol.  I,  jip.  K^-4L 


THE  CfM>Ilt>nfAT10X   or  COREXSFOirpWSCES. 

§  IflO.  Fully  to  comprehend  the  increase  of  the  cam- 
■prmdcncc  bctwt'tm  the  or^;ankm  and  ita  enviroiuDent,  in 
iijw(^iality,  in  ^c^icrality,  and  in  compleidtv,  it  if  n^itiaw 
to  v.imiv.mplaU^  tlio  fat^'te  under  yet  another  a^^evL  We 
iiiiml,  look  at  tlio  general  conditions  by  ful£liiieat  of  whtcli 
tljcH(>  ru'iH!  4'l;il>iiir;iti'  uiIjiiMni(-nI.4  of  inner  to  outer  Tfth- 
ti'iijH  jin-  iiiiuli!  [I'lusiblc.  The  performance  of  a  iwrnpnaiMJ 
rii'ti'iii  iti  i'i's|iotiHrt  to  a  coinponnd  impression,  implies  aome- 
lliin^,^  iji'Tc  lliiiii  a  Bus<!cptibility  to  each  of  the  aevenl 
rliptirrji^  coiiHtltiitiii^  the  compound  impression,  and  a 
|.'i\vif  III  <[T(ct  cjicli  of  the  several  motions  constituting  the 
i''>rti|>'>iiii>l  iii'tt'iri.  It.  implies  that  the  constituent  aenaa- 
liojt  i  iiii'l  r'n\lrnr\'utnn  wliall  be  combined  after  a  particular 
riiiiiiiicr  sliiill  lii^  co-ordinated;  and  the  perfection  of  the 
r..rr''|j'irMl(iiic  will  vary  as  the  perfection  of  the  co- 
(<r'<lliiiili'<ii. 

I:'i   im  iitkc  firwi  a  siinple  case,  as  that  of  the  actions 

iir.iliil    for  csi-jijic  from  an  enemy.     When  we  rise  from 

III  111  iircH  ill  wliicli  th(!  motion  of  some  conspicuous  adjacent 

iilijrii  is  iispdiidcd  to  by  random  muscular  movements,  to 

crr-iiiiirc-  in  wlilcli  tlio  muscular  movements  are  such  as  to 

r'lirry  I  lie  body  nwat/  from  the  danfrerous  object;  we  rise 

1o  nil  ndjnfltment  of  at  least  two  joined  relations  in  the 

orgnniHrn    to    two   joined    relations    in    the    environment. 
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Tlie  strong  risual  impression  prwluced  by  the  adjawnt 
muviiig  object  being  the  stimulus  to  actirity ;  then,  that  the 
activity  may  be  of  i}io  ri(;ht  kinil,  sueli  iiifMiifieation  of  the 
impression  as  de[)en(ls  on  the  lUrection  of  the  botly  in  space 
must  be  rec*)gnizecl,  uud  tbc  actinty  modified,  aceordingly. 
The  impn-Hition  whiob  indicatcK  dangcrou.inr'its  and  that 
■which  indicate?  position,  must  together  control  the  motor 
changes;  and  the  control  must  conaiet  in  w  ordering  their 
respective  amount^)  that  the  reuniting  motion  may  carry  the 
oi^ani&m  away  from  the  source  of  danger.  When  distance 
Bs  well  at;  direction  beeomea  cognizable,  and  when  the  colour 
and  shape  uf  the  object  are  distinguiabed  as  well  aa  its  masd, 
the  atimnhia  is  com)>o5ed  of  a  much  grcjiter  nnmlier  of  ele* 
mentA,  united  after  a  special  manner;  and  the  more  rapid, 
skilful,  and  varied  the  comtequent  actions  become,  tlie  more 
elaborate  and  more  perfect  are  the  implied  combinations 
juf  motor  changes.  While  ju^^t  as  u  wrung  conibiuatiou  ut 
jnotor  changes  involves  a  fall  or  other  failure  of  action;  so, 
a  wrong  combination  of  the  separate  stimuli  entails  a  mis- 
taken perception. 

Space  need  not  be  occupied  in  tracing  up  these  simple 
kinds  of  co-ordination.  It  is  obnous  that  throughout  the 
series  of  increaiungly-eom pound  perceptions,  including  even 
the  recognitJoua  of  lotralities  by  identitication  of  surrounding 
pbjects,  the  conatitucnta  of  each  perception  co-opcratc  after 
a  particular  manner;  and  that,  as  especially  seen  in  this 
case  of  localities,  it  is  only  in  virtue  of  a  delinito  relation- 
ship among  them  that  a  definite  perception  is  possible.  No 
Jeaa  obvious  is  it  that  the  increa£ingly-compIcx  actions  by 
which  higher  creatures  achieve  their  eudft,  succeed  only  in 
as  far  as  the  mu^ular  contractions  implied  are  liily  regu- 
lated in  their  order,  their  amounts,  and  their  modes  of  con- 
junction. 


§  IGT.  Advancing  from  these  cases  in  which  the  directive 
stimuli,  though  heterogeuvus,  are  made  up  uf  elements  tliaC 
25  •    ■ 
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arc  simultanpoiitily  present  to  the  senses,  to  the  caaec  inj 
whicli  some  of  their  eirments  are  present  to  the  eeiuot  aitdj 
some  not,  we  meet  with  a  sensorr  coK^rdination  of  a  nevj 
and  higher  order.    And  where  the  reqKmding  rootionSf  ml 
longer  oceurring  as  an  inseparable  group,  arc  divided  If 
inten^ak  ihat  vary  according  to  ctrctimstaDces,  xn  see  » 
parallel  progress  in  motor  eo-ordi nation.    A  fn^camre  vhirb 
-when  pnratied  runs  to  its  burrow,  supplies  us  with  an  in* 
stance  of  the  one;  while  nn  inistance  of  the  other  ocean 
in  any  process  which,  like  the  building  of   a  ne^  u 
effected  by  instalments  variously  interrupted  by  other  pro- 
eetlun-s.  From  the  stage  in  wMeh  a  single  past, 

jmpre»non  unites  witli  many  present  ones  to  efjtnpose  a 
Bpcvial  stimulus,  and  in  which  the  action  completed  at  in*| 
tcrvala  is  tolerably  homogeneous  in  character,  the  advance 
is  towards  a  union  of  many  past  impressions  with  present 
ones,  and  towards  a  kind  of  action  increasingly  hetcn^e- 
ncous  in  its  iostalmenls,  as  well  as  in  the  manner  of  their  M 
fluccession.  In  men's  daily  transactions,  the  complex 
sights,  Bounfls,  and  muscular  sensations,  serving  for  im* 
mediate  guidance,  are  coordinated  wilb  recollections  of  the 
.persons,  jilaces,  things,  events,  to  which  those  tmnsactione 
refer;  and  one  who  mistakes  the  hour  at  which  certain 
bnmneas  is  to  be  done  with  certain  people  at  a  certun 
office,  slio^vB  us  how  a  failure  arises  from  iroperfeet  co- 
ordination of  the  past  and  present  impressions  eoiiMituting 
the  directive  stimulus.  The  operations  by  which  wheat  ts 
Bown,  weeded,  reaped,  stacked,  thrashed,  winnowe«J,  taken 
to  market,  and  sold,  compose  a  series  of  widely-Uiffercnt 
groups  of  actions  (each  consisting  of  many  minor  gronpe), 
(Ii\'i(ted  by  dissimilar  and  variable  intervals,  all  combined 
to  achieve  a  single  end;  and  to  achieve  it  they  must  he 
adjusted  in  a  particular  manner.  The  elaboratenen  ttt 
thi-se  advanced  correspondence*  in  which  time  past,  time 
present,  and  time  future  are  alike  involved,  and  which  have 
nmultaneous  reference  to  sundry  places  in  sfHice,  is  an 
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elaborateness  measured  by  lUe  ntmiber  of  paist  iiupressionfl 
t'<)in|»)iiiule<l  with  present  ones,  and  past  actions  com- 
pounded with  present  ones.  But  tbe  all-eaaential  thing  13 
the  deHnitenr«3  with  whirh  the  combination  U  adapted  to 
the  combination  of  external  ciroutnatancea — lUe  goodne«8 
of  the  co-ordination. 


§  168.  A  Btill  higher  species  of  coK)rdination  growing 
impereeptibty  out  of  the  last,  and  raguelj  seen  even  in  the 
illustrations  jii«t  pven,  involves  not  simply  the  uniun  of 
past  with  present  speeialitics,  but  the  union  of  gcncralitiea 
with  both.  The  perception  received  yesterday  when  the 
barometer  stood  at  "  Fair,"  together  with  the  perception 
received  to-day,  when  it  Htands  at  "  Change/'  bring  no  eon- 
cltuiuu  uiiletiH  joined  to  the  generalization  that  a  fall  of  the 
moreurial  column  commonly  imlieatcfl  rain.  Nuy,  before  a 
true  inference  can  be  drawn  for  to-morrow's  guidanre.  these 
data  must  be  joined  with  the  further  generalization,  that 
only  when  the  air  is  charged  with  water  to  a  certain  degree 
is  rain  indicated  by  a  falling  barometer.  In  other  cases,  as 
in  that  of  a  physician  pre^Tibing  for  his  ^wtieut,  many 
remembered  observations  of  bygone  eymptonut,  many  ob- 
servations of  exifltinp  ones,  and  many  general  truths  serving 
to  interpret  the  cliflngcfl  that  have  raktm  jdace,  must  enter 
into  that  directive  process  which  terminates  in  an  appro- 
priate couree  of  treatment 

But  the  most  developed  form  of  coordination  is  tltat 
exhibited  by  quantitative  scionco.  In  tbia,  not  only  must 
epei-ialiticH  Ik'  combined  with  generalities  after  a  perfectly 
definite  manner:  but  there  must  be  perfect  detinitencaa 
in  each  constituent  of  the  combination.  The  iwrceptions 
by  which  the  data  are  obtained  must  have  their  elements  §0 
exactly  co-ordinated  as  to  give  measiirerl  results.  The  laws 
of  dependence  must  bo  so  known  that  they  can  bo  cxpirssed 
mimerically.  And  the  process  by  which,  out  of  data  and 
laws,  the  prevision  is  finally  evolved,  must  have  each  step 
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united  with  preceding  and  succeeding  fiteps  in  a  ntode  that 
is  quite  specitic.  An  estimate  of  thu  huree-i>ower  requirL-J 
to  move  (1  given  steam*ve8sel  at  ■  specilicU  spvctJ,  iuwlvvs 
these  goncrul  trutha: — tbat  the  resifiUnce  RucounicrcU  La^ 
a  IkkIv  moving  through  fluid  vanes  as  the  Mpiare  of  tl^H 
velocttv;  tlut  the  area  opposed  hv  a  vcascl  to  the  wiu?  ' 
varies  as  the  squanu  of  its  dimcnnonii;  that  the  too- 
nage  varicn  ae  tlie  cuhos  of  the  diiuensions;  with  sum! 
othera.  I'articular  foreos,  weighU^  apecilic  graviti 
lenglhfl,  hreadtlia,  depths,  have  to  be  combined  with  th 
general  Initb8.  eoeh  with  each;  and  the  results  have  tu  bs 
further  oomhiiiKl  after  partimilur  juoilra.  If  one  of 
generalitiett  1h>  appliwl  fo  tlio  wrong  siwcialiiies — if 
fonmila  for  rc'sitttance  be  brouglit  lo  liear,  not  on  tbe  figu: 
reprt^senting  seetiuiml  area,  but  on  thuse  representijig 
nage— if  the  data  be  inexact,  or  the  principlee  be  mu)undc^ 
stood,  or  the  c^jk-ulation  1m?  erroneoxisly  pcrftinncd,  that  Lh 
— if  there  bo  imjierfeet  etxiniiiintion  of  the  various  mental 
aeta  iiirolveil;  a  false  coiieUisiou  is  reached:  there  is 
failure  of  fognitinn:  the  internal  rclntioiut  arR  not  righ 
adjusted  to  external  ones,  as  »  proved  hy  the  result. 

It  will  further  elucidate  both  tliia  doctrine  of  co-ordtoa* 
tion  and  the  general  doctrine  of  eorrcitpondenee,  if  wc  con* 
sider  how,  fur  the  perfect  adjustuient  of  inner  to  outer 
relations,  there  must  exist  in  the  first,  clemeiils  and  chiiugea 
symbolizing  all  tbe  eittiential  elements  and  changes  in  the 
lost.     I'ndcvelopcd  life  is  le<l  by  associations  among  somo 
of  the  su[ierlieial  attributes  of  things.     Developed  life 
led  by  associations  among  those  fundamental  attributes  oi 
which  the  actions  of  the  things  depend.     There  is  no  in- 
variable connexion  between  a  loud  sound  and  an  adja 
enemy;  and  lienee,  creatures  in  which  one  of  these  serves 
as  an  index  to  the  other,  are  often  wrong  in  the  adjustments 
of  their  internal  relations  to  external  ones.     Bnt  the  con- 
nexion between  linear  dimensions  and  w>Iid  contents, 
between  velocity  and  momentum,  is  constant,  and  thercfi 
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affords  iufallible  g^uidauce.  Ilofore  tliis  infallible  guidance 
can  bti  bad,  bowever,  ttll  tbe  ck-inentB  of  the  relutimi  niiist 
lie  known.  Wbynevor  a  group  of  inuer  relations,  or  co^i- 
tion,  is  pomplrt<'ly  conformed  to  h  proiip  of  outer  rplntion.4, 
or  pbenomcnon,  bv  a  rational  process — whenever  there  ia 
wbat  we  call  an  nndergt^inding  of  tbe  pbcnomenon — tbe 
composition  of  tbe  pbenomeDou  is.  in  a  senije.  [>aTalIeleil 
by  the  compositioa  of  the  cognition.  The  law  (bot  tbe 
momcntnnt  of  a  moving  hoAy  varieH  a»  its  reloeity  mul- 
tiplied intfl  its  weigbt,  CHnnot  be  known  until  there  exist 
in  tbe  mind  conceptions  answering  to  monientiun,  velocity, 
and  weight;  it  cannot  be  kno\\-n  until  there  exist  in  tbe 
mind  ideas  of  time,  space,  and  matter,  without  which  velo- 
city and  momentum  arc  inconceivable;  it  cannot  b«  known 
until  there  are  processus  of  tliouglit  answering  to  thoeo 
quantitative  connexions  which  '"  varies  as  "  and  *'  multiplied 
into"  indicate;  nay,  the  law  cannot  lie  known  until  tho 
states  of  couwionsness  symbolizing  time  and  apace,  arc  90 
co-ordinated  aa  to  symbolize  velocity;  nor  until  tbe  gtates 
of  consciouftnesei  symbolizing  veb>city  and  weight  are  so 
co-ordinated  as  to  etymbolize  momentum;  nor  until  these 
three  arc  again  co-ordinated  according  to  those  laws  of 
relation  iniplie<l  hy  '"varies  as**  and  "multiplied  into." 
That  is,  every  attribute  necessarily  involved  in  tbe  pheno- 
menon muat  have  ita  internal  representative;  and  the 
several  Ia^v8  of  dependence  among  these  attributes  must  be 
each  reprt^cnted  by  sonic  constant  relation  among  their 
repreftpntativc8. 

Tliese  facts  bring  out  into  yet  clearer  light,  tbe  general 
doctrine  variously  presented  in  the  preceding  oliaptcra.  That 
in  these  higheart  manifestations  of  Life  produced  by  tho  cul- 
ture of  cinlization — these  quantitative  previj*ions  which  im- 
ply such  intense  vital  action  while  they  so  greatly  subserve 
self-preservation  by  facilitating  commerce  and  the  arts — ■ 
there  should  be  thia  elaborate  and  complete  co-onli nation 
of  inner  relations  to  sj'mbolize  outer  relation^  serves  as  a 


376 


GENERAL  STirrHBSI& 


crowning  illustration  of  the  truths,  that  Life  is  the  i 
tenance  of  a  correspondence  between  the  organism  ai 
environment,  and  that  the  degree  of  Life  varies  as  the  d 
of  correspondence.  The  many  proofs  which  have 
given  that  the  life  and  the  correspondence  advance  ha 
hand,  become  doubly  conclusive  on  finding  that  the 
culminate  together. 


CHAPTER  S. 


THI  UnrOBATIOS  OF  OOBBESFOKBKITCES. 


§  169.  Tbere  U  one  more  point  of  view  from  which  the 
phenomena  of  Life  must  be  contettiplateJ.  Wc  have  to 
notfi  how,  out  of  mi-ordi nation,  there  grows  up  iutcgration. 
Compound  improtHionH,  as  well  hr  the  compound  motions 
gnided  by  them,  continually  approach  in  their  apiwreut 
characters  to  simple  impressioiiB  and  simple  motions.  The 
co-ordtnatetl  elements  of  any  stimulus  or  of  any  act  ever 
tend  towards  union;  and  eventually  heiiomo  distinguishable 
from  one  another  only  hy  analysis.  Further,  the  connexion 
betwnrn  stimulus  and  act  ako  becomes  conatantly  cIofMn*; 
sn  that  at  last  they  w^cm  two  sides  of  the  same  change. 

Only  by  virtue  of  this  law  do  the  higher  kinds  of  corre- 
spondence become  po^jihlc.  In  its  abfience.  complex  im- 
presaions  could  not  generate  complex  actions  with  the 
needful  rapidity;  nor  would  there  be  time  for  that  inuiiense 
multiplicity  of  adjustments  which  developed  life  displays. 
If  the  two  organic  changes  which  constitute  sensation  and 
motion,  did  not,  in  superior  creatures,  follow  with  greater 
rapidity  than  the  withdrawal  of  u  snail  into  its  shell  follows 
the  touch  of  ita  horn,  all  those  corresitondences  with  the 
environment  which  imply  any  quickness  of  adaptation 
would  Iw  impracticable.  If  the  period  that  clnpws  Itetwcon 
the  gftKc  of  a  young  child  at  a  stranger  and  the  fit  of  crying 

that  follows  (a  period  during  which  the  component  mual 

377 


8W 


OENRRAL  STyTHESIS. 


iiDpreesions  arc  bang  co-ordinatod),  were  Iiabitiully  pin}* 
Icled  bi  the  perceptions  of  adults — if  compound  c^ipiitiow 
were  not  furiiitHl.  and  the  appropriate  operations  produced 
by  them,  in  porioda  itiLiimparablj  briefer,  human  life  woiiU 
cease. 

The  necpssitv   for  this  proj^reasive  tnte^rratioa   irfll  W 
most  clearly  imderstood  if,  regarding  aen»atiniu»  as  syniM» 
and  perception  as  the  interprelatioa  of  gruujM  of  s\-nibolt, 
wo  observe  what  takes  place  with  verbal  symbolic  ond  ihr 
meanings  thry  (ronvey.     Where  intelligence  id  bni  little 
evolved,  a'  single  sensation,  as  of  scent,  senses  the  oT|;aiiifln 
for  an  index  of  the  combined  attributes  with  which  B»ch 
went  ia  connected;  and  similarly,  in  nndeveloi>od  langiiige 
a  simple  &onnd  is  need  to  Indicate  a  complex  idea. 
either  case,  tbia  system  answera  very  well  within  n, 
limits     But  H  large  iuerea.se  in  the  unuiher  of  eorreepoor^ 
dencca   requires  unother   systenu      By   ficent^   only   some 
objects  can  be  distinguished:  many  are  s<'ei)tlesB.     SimpI 
sounds  and  marks  are  too  few  in  nuinlwir  to  rep 
any  considerable  variety  of  idees.    Hence,  in  either  aa^ 
compiiund  aymbois  must  be  used  before  there  can  he  & 

great  multiplication  of  the  eorrespomlenees.     Things  *'■"* [ 

arc  without  odour,  and  things  that  are  alike  in  odour,  caifl 
be  divided  into  Bub-elaasea  when  impressions  of  colour  and 
size,  fls  well  as  of  scent,  can  ho  appreciated.     And  when 
Buupio  sounds  arc  endlessly  modified  by  articulations,  and 
simple  signs  are  rt'plaecd  by  cowim&ite  tdgns,  it  becomn 
possible  verbally  to  indicate  an  inlinily  of  objects,  a< 
qualities,  &c.     Hut  on  what  condition  only  does  thitt  m( 
claltorate  language  become  serviceableii  or,  to  conHne  the 
attention  to  one  division  of  it — What  is  required  befo 
composite  nTitten  ^ign.4  can  supplnnt  simple  written  aignA 
It  is  required  that  the  constituent  elements  of  each 
posite  sign  shall  be  t«t  efRciently  co-*irdinated,  so  rapidl; 
united  in  the  act  of  |)erception.  so  intfgrnle<l,  as  to  Itecom^ 
practically  one.    Had  the  lettem  that  make  up  every  word 
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be  separately  identified,  as  the  child  identiSes  them  when 
tmiitg  to  read,  the  system  would  l>e  o£  little  or  no  use. 
iblc,  though  it  might  be,  to  express  vd\\i  precision  nil 
>rbal  articulations,  it  could  never  compete  with  tbo  Uuiited 
l^atem  of  simple  sifj^ns,  did  it  remain  thus  crnnibrous  in  its 
ipUcation.     Similarly  with   the  primordial   lanpiage  of 
jreeplion.      If  the  M-veral  colours,  aize,  shape,  motion, 
Hrecfion,  and  distance,  of  an  object,  had  to  he  ancceaaively 
identified  by  the  creature  jierceiving  it — if  the  object  had 
be  spelled  out  in  this  deliberate  fashion;  the  mettiod  of 
jopittion  by  combined  sensations  wonid  yield  in  utility  to 
10  niethml  of  recognition  l>y  a  eiugle  sensation.    I'niversal 
its  pi>wers.  it-  wotdd  yet  be  too  slow  of  use  to  satisfy 
le  requiromenti      In    both    caaes,    however,    the    pro- 
rive   integration    of   the   component    correspondences 
Amoves  this  difficulty,  by  practically  reducing  the  com- 
>und  sigus  to  ^im])le  ones.     A  word  miide  up  of  a  doa^en 
tors  comes  eventually  to  bo  rccogniwd  aa  quieltly  as 
single  letter.     The  host  of  imprewions  involve*!  in  the 
erceplion  of  a  carriage,  seemingly  take  no  more  time  to 
?ive  and  interpret  than  n  single  sound  or  taste.    And  tbua 
there  is  imraea«iirablp  gain  in  the  speciality  of  the  corre- 

E"""ndonce8,  without  \(>m  in  tlicir  rapidity.  Let  us  glance 
'he  resulta. 
J 170.  It  is  needless  to  dwell  on  the  apparent  eimul- 
eity  with  which  the  many  visual  sensations  given  us  by 
ail  object,  arouse  those  ideas  of  tangible  extension,  of  resist- 
ance, of  testuro,  with  which  experience  baa  joined  them: 
the  entire  gnuip  of  ffonsalionti  and  the  infurcnees  dranii 
from  them,  aenniing  to  constitute  hut  a  single  slate  of  con- 
sciousness. Nor  ia  it  requiaite  to  do  more  than  indicate  the 
exceeding  precision  wiih  which  the  mo«t  complex  assem- 
blages of  these  symbols  are  instantly  distinguished  from 
nearly  identical  awenil'lHgrt»;  as  fhown  in  our  ability  to 
ognixc  by  a  single  look,  a  particular  person,  and  even  his 
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particular  mental  state.  But  to  (.•onvej-  s  vivid  idea  of  tli6 
iiuniner  in  which  thid  integration  of  eorrea[»ondenccK  eulh 
eervi-s  the  iienTeptionfl^  it  will  be  well  to  (hticrilH!  an  oxpe 
ment  showing  its  extreme  strength  anil  rapidity. 

>Ve  judge  of  distance  by  at  least  three  separate  inc 
tiong.  Wlicn  the  observed  object  iit  known  to  iw,  the  ai 
it  siibleuda,  or,  rather,  the  space  wliit-h  its  image  covers 
the  retina,  aido  in  thu  cetiiuate.  The  particmlur  focal  adjust- 
ments which  the  eves  nndergu  to  obtain  distinct  vision,  and 
w}iich  aroaccompanieit  byeertain  muscular  Benttatious,a8Bisi 
And  the  muscular  sciisaliona  accoitijianying  due  convergence 
of  the  visnni  axes,  supply  a  third  evtdeucc.  In  ordinarr 
vision  these  indications  agree.  But  by  that  ingenious  in- 
strument of  Professor  Whcat^tone's  invention — the  Veeudit- 
euoi>e — the  lust  two  are  made  to  contradict  each  other. 
The  uniscular  nctioiiH  bv  which  the  viaiial  axes  arc  sdjusted 
being  ihc  more  nmrkcil,  and  accompanied  by  the  stronger 
sensation:;,  give  the  preponderating  ertdcnee;  and  the  result 
is  tliat  wlicn  looked  at  through  the  PscuJoscope,  convex 
objects  seem  concave  and  concave  objects  seem  convex.  By 
particular  management,  however — that  is,  by  adding  to  the 
evidoncQ  from  fi>i'al  adjuHtmont  some  further  evidence — the 
verdict  of  consc-iousncaa  may  be  suddenly  rovetsed.  If, 
after  contemplating  the  inside  of  a  cup  and  wondering  at  iu 
apparent  convexity,  the  cup  be  turned  laterally  little  by 
little,  so  that  the  ont«ide  gradually  cornea  into  view  and 
the  opening  grows  more  clli]>tical,  there  presently  arrives  t_ 
time  when  the  penx-ption  all  at  once  changes,  and  the  ci 
is  seen  under  its  ordinary  aspect.  Now  the  fact  here  ti> 
remarked  as  so  signiticnnt,  is  the  iniitos^lbility  of  arty  inU 
mediate  or  hesitating  judgment.  Not  withstanding  the  cc 
flict  of  evidence,  there  in,  save  at  the  moment  of  chanf 
a  definite  inrception  either  of  concavity  or  of  oouvcxitya 
The  perception  is  not  incomplete  or  obfi4Mire,  but  iicrfectly 
distinct.  The  propondemting  impressions  dragging  with 
them  all  iIkw  other  imprcssiona  which  they  habituall 
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imply,  prodnoe  the  eame  effect  ta  though  tlieee  other  intf^ 
preeBioDS  were  aetnaitr  received,  instead  of  tho  oppoait 
ones  being  received.  The  co-ordinaic<i  scnsatioTU  have 
become  so  integnil«<l  that  no  oonsiilerable  part  of  the 
group  can  be  present  to  cougciouiHie^  witUL>ut  the  wbi>Io 
group  being  present. 

With  the  oswutivo  prooeses  as  well  a«  with  the  (iirective 
proccneSf  thi^  inu>gration  takee  place.  A  long-em  pit  ■  veil 
combinHtion  of  mu^rulBT  actions  is  at  last  almost  uudccom- 
posable.  The  tncki.  of  walk,  of  attitude,  of  manual  action, 
vhich  children  acquire,  and  of  which  it  is  so  di^cult  to 
break  them,  furnish  examples.  Wo  have  another  example 
in  etammering,  which,  commencing  as  it  often  does  with 
imitation,  becomes,  when  once  eatablishcd,  next  to  incur- 
able. So,  too,  is  it  with  peculiarities  of  handwriting.  The 
motions  of  tbe  fingers  baring  by  years  of  practice  been  co- 
ordinated in  a  particxilar  manner,  cannot  be  otherwise  co- 
ordinated without  a  degree  of  laU^ur  to  which  few  are  equaL 
Though,  by  moving  them  slowly  and  with  attention,  the 
fingers  may  be  made  to  pnxluce  diflerently-fornicd  letters; 
yet,  on  the  attention  being  relnxod  and  the  usual  »peed 
resumed,  the  letters  re-acquire  their  old  characters.  Sinn- 
Urly  in  all  banilicrafts,  chains  of  perpetually-repeated  mus- 
cular aetiuns,  howcvtT  ciiui|dex,  eventually  apjiroximate  in 
rapidity  and  ease  to  simple  motions;  and,  at  the  same  time, 
cease  to  be  capable  of  modified  adjustment — tend  more  aiid 
more  to  prtwluee  one  another  automatically — grow  iusepa- 
rahle — become  integrated. 

Similar  integration*  go  on  between  cognitions  and  the 
operations  guided  by  them.  In  the  cliild  IcHniiiig  to  walk, 
or  to  lay  hold  of  a  neighbouring  object,  or  to  pronounce  a 
word,  there  is  a  <lclil>erate  and  conscious  modification  of  the 
motions  in  obedience  to  the  sensationa.  But  in  after-years 
tbe  various  muiui'ular  adjustmrni^  by  which,  from  minute  to 
minute,  tbe  intentions  are  fulfilled,  follow  the  will  instania- 
neoiuly  and  \vithoQC  oversight  of  the  intellect,     Whilo 
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absorbed  in  gowdp,  the  scBnutrem  makes  etitcb  after 
hy  H  t><>-<inHiiiiti<iti  of  »-niiatini)»  ami  actions  that  lia.^  h 
ncnrt  to  instinctive.     When  deep  in  thonght — "  abaent  iu 
mind,'*  H»  (be  plirafw  ia — thi>  occnrrrnce  of  partic\ibir  |«^^ 
coptions  will  ofton  be  unconsciously  followed  by  the  acliotu 
appropriate  to  them:  Bonictimce  with  ludtcroiK  effect.    The 
(iturt  tJti  one  iiidc  caused  by  a  loud  noise  e!'>^>  at  band,  nr 
tlie  tbrowing  out  of  tbe  Brms  to  regain  tbc  balance  after 
having;  Hlipiml,  8how8  im  bow  directive  and  vxecntive  pr(Kl 
cessce,  nri^inally  (piitc  diMinct,  conic  to  bt-  an  united  tbat] 
one  fallow's  the  other  not  only  instantly  and  without  voli- 
tion, but  often  without  tbc  poswibility  of  prevention.    Eveal 
where  the  impressions  and  motions  are  both  cxtreuiely  coiD' 
p]cx,  tJic  law  may  bo  traced;  witness  the  feaia  of  a  skilful 
billianl-plHyer.     In  one  of  hifi  fltntkes  we  see  the  relative 
positions  of  the  three  halls  to  one  another,  to  the  cufiliint 
and  to  the  poclcrr.i,  nil  unitrd  into  a  cnmplcx  visual  ititp 
einn  ("oorilinalod  with  the  grefltest  nicety;  wc  «>e  the  dit 
tion  of  the  cue,  ila  adjuatmeni  to  the  ball,  the  strength  of 
its  impact,  and  the  quality  of  iti*  im|iact,  all  accurately  moc 
fled  to  suit  tbe  re<)uirc[itentr;;  and  wc  see  that  by  long  bal 
the  compound  impression  has  been  so  united  wilh  the  cot 
pounrl  action,  that  tbc  one  follf»ws  the  other  almost  mechi 
nically.    Norwwoninp;  or  calculation  ia  required;  or,  ind( 
ia  permissible.     For  it  is  notorious  that  in  games  of  skil 
any  lengtbcmil  consideration  or  active  interference  on 
part  of  tbe   higher  faculties,  almost   inevitably  uaiuoa  t-' 
failure.     The  direct  guidance   that   has  been   cstabliahed 
Ix'tween  the  cimslitupnt  scnantions  and  conhtituont  niotion 
nujst  l)e  allowed  free  play:  ami  sucrcas  becomes  sure 
proportion  as,   by  constant  co-ordination,   the  combined 
changes  become  practically  one  change.  ^M 

In  nil  whirh  wo  may  perceive  liow  that  automatic  cha- 
racter shown  in  the  simple  corres]xindences  of  inferior 
creatures,  is  gradually  aiwumed  by  more  complex  corre- 
spondences— liow  that   integration   which  the   reflex   and 
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purely  instiuctive  correspondences  perftvtiy  exemplify,  is 
partially  cxenipliticid  hy  all  higher  rorrcapondcnces. 

§  l7l.  Kot  only  to  the  conatitucnts  of  inuuediate  percep- 
tion, to  tbc  el(>ment«  of  vompositv  lootioii,  and  to  the  com* 
binalion  of  the  two,  docs  thia  law  apply;  it  applies  «Uo  to 
tliu  hi^li<--Ml  proootisnt  of  cognition.  The  ntoet  advanced 
conc^eptions  uf  science  display  it  ei]ually  with  Uil^  achioro- 
mentA  of  manyiulatory  skill.  For  uiakiug  a  geuerulizatiua 
is,  in  rt^ality,  int^^jjTatinjj;  the  various  spparatc  cognitions 
which  the  generalization  includes — nniting  tliem  into  a 
single  cognition.  iVfter  there  has  been  a  mental  accumu- 
lation of  facts  presenting  a  certain  ctnnmnnity  of  nature 
(remembered  tirst  a.-^  isfdalcd  facts  and  after  further  expe- 
rience colligatetl  as  fads  having  »onie  resemblance),  there 
suddenly,  on  the  <x'currcnce  perliaps  of  some  t^iiieal  exam- 
pli',  ariiic-;!  a  cognition  of  the  relation  of  co-exiatencc  or  se- 
quence common  to  the  whole  group:  the  particular  facta, 
befort-  l(K>H:'ly  aggregaieil,  all  at  once  erystallize  into  n  gen- 
eral fact — are  int^rated.  The  inotle  itt  which  this 
result  is  brought  about,  is  the  same  in  theac  highest  cmos  aa 
in  the  lowest  cases.  Continuous  repetition  of  experiences  in 
■which  any  two  sensations  are  always  joined,  any  two  mus- 
cular contractions  constHUtly  iwrformed  leather,  or  any 
perception  uniformly  followed  by  a  special  motion,  renulta 
in  the  greater  or  less  integration  of  the  eomponont  changes; 
and,  similarly,  eontinuousi  re[)etiti«n  of  those  more  complex 
experiences  wliich,  though  superficially  unlike,  one  and  all 
present  the  same  fundamental  relation  of  co-existence  or 
sequence,  ultimately  establishes  a  union  in  thought  bet^s'ccn 
the  elements  of  this  relation,  and  still-multipK'ing  expe- 
riences go  on  consolidating  the  union.  It  will  be 
obvious  without  details,  that  the  same  thing  holds  respect* 
iog  the  general ixatinn  of  generalizations.  The  integration 
of  correspond rnces  is  tracpflhie  from  the  sinipleat  up  to  the 
most  elaborate  of  the  intellectual  processes.     And  in  the 
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he  first,  the  efFect  is  to  simplify  the  directivfl  and 
executive  actions,  and  *o  to  make  practicable  those  adju^- 
mentB  that  would  else  fail  from  the  too  slow  suceeaaiaii  of 
le  processes  they  iu^'olvetl.  For  as  (he  perception  of  i 
complex  object  would  commonly  be  useless  if  ibe  per- 
cipient had  to  B^>olI  out  the  constituent  scnsntions;  so,  ani 
series  of  compound  e^qjeriencGS  which,  embodied!  in  a  gene- 
riilization,  nffonJ  valuable  ^idancc,  would  be  of  little  or  no 
Bcrvice  if  every  member  <  sericB  had  to  be  separatelT 

refunected  before  the  guiding  cognitiou  could  be  fomiecL 

§  1 72.  Tbia  pp-ndual  union  of  the  elements  of  anj  internal 
change  by  wliich  the  organLsni  adapts  its  aets  to  an  exl*'rnid 
co-existencG  or  aequence,  has  been,  in  common  with  previniu 
traits  of  advancing  correspondence,  abundantly  displaved  in 
the  course  of  human  evolution.  Progress  in  integratioa  has 
been  a  necessary  accompaniment  of  progress  in  speciality 
fiuti  complrxi'ly,  aincc  without  it  higjily  special  and  complex 
cnrr»*?pon<l('n('fs  fimnot  he  achieved;  and  hence  in  propor- 
tion an  civilization  has  displayed  the  last  it  must  have  dis* 
played  the  first.  The  one  having  been  illustrated  in  detail 
it  is  tliorcfnro  needless  to  illustrate  the  other.  Similarly, 
greater  length  and  degree  of  Life,  involved  as  they  are  by 
grcufer  coniploxity  and  speciality  of  correspondence,  have 
at'-ninjiaiiicil  that  greater  integration  which  has  rendered 
these  possible. 
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§  173.  Thiw  then  we  find  ilhwrtrated  in  al!  ways  the  tnith 
enunciated  at  the  outset,  that  tho  connexions  amon^  vital 
actioDB  directly  or  indirectly  correspond  with  the  oon- 
uexiooa  among  actions  iu  the  enviroDment  That  method 
by  which  wc  sought  out  the  fundanieutul  fact  on  which  to 
base  n  Synthetic  Psycliolop;}',  is  justified  by  its  reaulta  On 
comparing  the  phenomena  of  mentnl  life  ■with  the  mort 
nearly  allied  phenomena — those  of  bodily  life — and  inquir- 
ing what  is  comntoa  to  both  groups,  a  general  izatiou  was 
discloHcd  which  proves  on  exiituination  to  express  the  essen- 
tial  character  of  all  mental  actions.  Regarded  under  every 
variety  of  a.«]iect,  intelligence  ja  found  to  consist  in  the 
cstablitdiraent  of  correspondences  botwoen  relations  in  the 
organism  and  relations  in  the  environment;  and  the  entire 
development  of  iutelligence  may  be  formulated  as  the  pro- 
gress of  Euch  curTc«|>ondencea  iu  &[>ace,  in  Time,  in  Speci- 
ality, in  (iencrality,  in  Complexity, 

As  hinted  more  than  once,  these  wveral  modes  in  which 

the  advance  of  the  corres|)ondence  disiilays  itself,  are  but 

50  many  different  aspects  of  one  mode.     The  vast  array  of 

phenonipna  which,  for  convenience'  sake,  we  have  con- 

Eidcred  under  dixtinct  heads,  form  in  reality  one  general^ 

contiuuoue,  and  inseparable  evolution.    By  going  on  simal- 

taneoualy,  the  various  orders  of  prt^reBS  described  have 
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TOiidcrwl  one  another  possible.    Every  kind  of  advance  1 
opeued  llit*  way  for  Hilvatioea  of  uthcr  kimU;  and  tixm: 
n^uin  liave  reacted  ia  liko  tnamier.     All  liave  been  f^^ 
tlicrcd  by  eacb;  and  each  has  been  fiirtheiwl  by  alL    No(^j 
only  ia  extension  of  the  correapondcnce  in  Time,  at  flntiH 
rendered  piwsible  only  by  it8  extension  in  S^Mice;  bill  ulli-^ 
inately,  as  in  the  researclics  of  astronutuerA,  tlie  greatest 
extension    of   the   eon-capondcncc   in   Space    ia    achieved 
through  its  extension  in  Time.    Xot  only  does  proRrwK  at 
the  corroBpondpn«'  in  Time  and  Spaee  involve  uicreaac  in 
its  speciality;  hut,  cvcnttuilly,  that  immense  increiise  in 
speciality  Implied  by  the  making  of  tcle«copcfi  and  climno^ 
metcm,  gives  a  now  progress  to  the  corree^wndeiice  in  Tiuie^ 
and  8pai-e.    On  Ibe  out>  Imud,  such  greater  coiupIcJiity  uf 
the  corrrspondencc  ua  is  shown  by  diacrijuinating  between 
objects  whi<-li  havf  many  attributes  in  common,  amount'^ 
advance  in  its  »|)efiality;  and,  on  the  other  hand,  advauc 
in  siieciality  is  thai  without  which  greater  complexity 
correspondence  cannot  be  reached.     "While,  by  the  cot 
spondeiioe  to  higher  generalities,  the  way  is  opened  fc 
more  complex  and  mon*  aiiecial  correspondences;  it  ia  hy 
accnmulBtp<!  experienoea  of  such  more  complex  and  more 
speoini   rorww]>ondoncrs  that   the  correspondence   to  still 
higher  generalities  is  made  po^aihto.  At  botli 

extremes  of  the  evolution  this  conaetutus  among  the  varioi 
orders   of   correspondence    is   clearly    traceable;  but    tl 
further  the  development  advances  the  more  intimate  d< 
the  amaenswt  become.    If  wc  consider  the  results  of  im- 
provwl  nsion  in  some  inferior  species,  we  »oe  that  besidea 
bringing  within  view  a  wider  region,  and  ao  cttending  llia_ 
corr(«pt)ndence  in  Space,  and  besides  giving  earlier  notic 
of  approaching  prey  or  euomies,  and  fjo  extending  the  cor 
«IHjndence  in  Time;  it  brings  a  greater  power  of  discrimini 
ting  among  near  objects,  and  90  initiates  correspondence 
of  higher  speciality.     Similarly,  on  observing  wlmt  iake«' 
place  in  the  man  of  science  who  adjusts  a  furtl 
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latioQ  to  some  father  outer  rc-IatioD — eny  tlie  i-clation 
tween  an  electric  curri-nt  and  the  magnetizatiun  uf  iron 
— we  see  that  while  the  discovery  w  an  advance  in  aped- 
lity  of  corres]M)ndenee,  it  immediately  leads  to  a  variety 
advanres  in  nil  onlers  of  corrcspondenoee.  It  makes 
Babte  generalities  and  siM>cialitie&  of  curres|>ondeDce  to 
le  pheuoitieua  of  terrestrial  nmgnetism.  Through  the 
^galvanometer  it  leads  to  adjustments,  both  general  and 
special,  between  inner  relntions  and  the  outer  relations 
snliKisting  among  electrical  phenomena  of  various  orders. 
In  the  same  way  it  does  the  same  thing  in  re!*pect  to  an 
immense  range  nf  chemical  plieimmena.  And  it  similarly 
brings  within  reach  a  va.«t  series  of  Ihemial  phenomena. 
ThrfMigh  the  agency  of  the  eleelHc  tcle^aph  which  han 
aUo  grown  out  of  it,  it  makes  possible  hosts  of  8{}eciul 
correspondences  between  men's  actions  and  the  changes 

^[■urring   at    remote   points   on   the    Karth's   surface;    it 
ables  astronomers  to  ascertain  the  relative  longitudes  of 
observatories  with  the  greatest  nicely;  and  by  supplying 
them  with  an  improved  means  of  repstcring  meridional 
transits,  it  gives  better  data  for  calculating  the  distances 
iSnd  motiona  of  the  stars,  (or  determining  the  stnicture  of 
Hlnir  Sidereal  System,  for  ascertaining  the  motion  of  the  Sun 
^throngh  space.      In  such  among  other  ways  has  this  one 
advance  faciIitato<i  other  advances  of  all  orders  and  in  all 
directions;  and,  in  a  greater  or  less  degree,  the  like  happens 
from  every  advdnce. 

Bo  that  from  the  lowest  to  the  liighwt  forms  of  life,  the 
increasing  adjustment  of  inner  to  outer  relations  is  one 
indivisible  pmgression.  Just  as  out  of  the  homogeneous 
tissue  with  which  every  orpiinism  eommenccs,  there  arises 
by  continimus  differentiation  and  integration,  a  congeries  of 
organs  perfonning  separate  functions  but  rrmnlning  mutu- 
^^ly  dependent,  or  rather  growing  more  miitiinllydcjiendent; 
^pn,  the  correspondence  between  the  actions  going  on  inside 
of  the  organism  and  those  going  on  outside  of  it,  beginning 
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with  some  simple  homogeneous  corrc8|>oiidenco,  gndninr 
becomes  ilifTcK-ntiatcd  into  varioiu  orders  of  corrcspoii- 
dencee,  which,  though  cimstantl^r  more  and  more  sub- 
divided,  maintain  a  reciprocity  of  aid   that  growa  ercr 
greater.    These  ttt-o  pnign-aBJorw  are  in  truth  part*  of  the 
same  progression.     Without  dwelling  on  llio  fact  that  tlio 
primordial  tissue  displays  the  aeveral  forma  of  irritnhility  in 
which  Uie  sensea  originate,  and  tliat  the  organs  of  tooTit/i^ 
like  all  other  organs,  arise  by  differentiation  of  tlita  pritn 
dial  liaifuv — witlumt  dwelling  on  tlie  faet  that  thu  im 
aione  received  by  tbcfte  sonscc  form  the  raw  materials 
-intelligenre,  which  arisea  by  iToinbination  of  thino  and  must 
iberefore  ronfomi  to  their  law  of  develripinent — without 
dwelling  on  the  fact  that  intelligence  advarn-c^ pari patni^A 
with  the  advance  of  the  nervous  s>'stcni,and  that  the  iiervoti^| 
Byatem  has  the  same  law  of  development  aa  the  other  ays* 
tema — without  dwelling  mi  tlieso  faets,  it  is  BufHcicnlly 
manifeat  Uiut  aa  the  progress  of  organijiation  and  the  pro- 
grcsa  of  corre«i>ondeneo  Ixstween  the  organinu  and  ita  enn- 
ronment,  are  but.  different  n.«pc4rts  of  the  evotuiion  of  life  in 
general,  they  cannot  fail  to  hanuoniw*.    In  this  organiwition 
of  experiences  which  constitutes  evolving  Intelligence,  there 
muat  be  that  same  continuity,  that  same  aub-di^naion  of 
function,  that  same  mutual  dejiendencc,  and  tliat  same  ever- 
advancing  consensuA,  which  characterize  the  physical  civ- 
ilization. 

§  174.  Tbat  Intelligence  haa  neither  distinct  grades  nor 
ia  conslituteil  of  fucultiea  that  arc  truly  indejK'iident,  hut 
that  its  higlie^l  miinifestationa  are  the  ctfeeta  of  a  complica- 
tion that  haa  arisen  by  inacnaiblo  stefu  out  of  Iho  aimploet 
elements,  is  a  conclusion  equally  thrust  upon  us  when  we 
turn  from  the  characturislica  of  the  oi^nism  to  the  charac- 
teristics of  the  environment.  Every  act  of  Intelligenco 
Iwing,  in  ewwnce,  an  adjustment  of  inner  to  outer  relations, 
it  results  that  as,  in  the  advance  of  this  adjustment,  the 
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outer  relations  increase  in  number,  in  complexity,  lu  hete- 
Tfigc-nchVj  hy  dvf^-cA  that  eaujiot  be  marked,  there  can  bo 
no  precise  demarkations  between  tlie  succea^Te  phases  of 
Intelligence.  The  space  through  which  the  corres[x»uJence 
gradually  cxteutU,  has  no  defimtu  boundary  up  to  which  a 
certain  order  of  mind  is  competent  but  beyond  which 
another  onler  ia  required.  No  exact  lenplh  of  time  can  bo 
named  as  the  greaiec^l.  to  which  tlie  actions  can  be  adjusted 
by  one  supposed  apedes  of  guiding  principle.  Among  the 
spocialitiofl  of  esctemni  phenomena  it  i*  impossible  to  tut  on 
that  which  can  be  reached,  but  not  passed,  by  a  particuUr 
donomlnation  of  mental  endowment  Knvironing  objects 
and  environing  actions  pat>.sing  us  iliey  do  into  bigher  and 
higher  complexities  by  gradations  that  are  insensible,  it  is 
impoAitiblfl  to  draw  among  them  a  Hne  up  to  which  Horac 
alh*g('i!  kind  of  intellectual  process  may  go  but  beyond 
which  it  cannot  go. 

Kvidcntly  then,  the  classifications  current  in  our  philoso- 
phies of  the  Mind  can  be  but  superficially  true.  Instinct, 
Hcason,  Perception,  C'oncey)tinn,  Memory,  Imagination, 
Will,  Ac,  must  Ik?  citlier  conventional  grviupings  of  the 
correspondeneoa,  or  divisions  among  the  operations  which 
arc  instrumental  in  effecting  the  correspondenee,*!.  riowever 
■widely  contrasted  they  may  seem,  these  various  modes  of 
Intelligence  cannot  bo  anything  else  than  either  particular 
ways  in  which  the  Hdjustment  of  inner  to  outer  relations  is 
achieved,  or  particular  pnrla  of  the  proeras  of  adjiistment. 

That  there  arc  distinctions  among  the  groups  of  pheno- 
mena thu3  name^i  is  douhtlcM  true.  But,  when  considered 
in  their  essentials,  it  becomoB  manifest  that  some  of  them 
merge  into  one  another  ns  branches  into  a  trunk,  and  that 
the  rest  are  but  the  different  constitncnta  of  which  some 
branch  is  made  up. 


^  175,  Here  a  new  region  of  inqniry  opens  before  us. 
Having  found  that   all   the  phenomena  of  Psychologj 
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come  within  tins  formula  wliich  unites  tliem  with  tliosft  o£_ 
Physiology,  we  have  now  lo  hpc  what  cIiKtinfritishes  the  oi 
pronp  from  iho  other.     We  dfcifU'd  that  we  ^honhl 
fulKl  the  rcquiroinpnts  of  cleur  pspositioii  by  first  cxhibitii 
men(ftl  erohition  as  it  may  be  most  generally  twnceii 
and  sul>8e<iiient]y   specializing  the   concpptinn  "    (S  130) 
One  of  these  stejjn  has  Unjn  taken  in  the  preeciiing  chapter 
which  have  presented  psychological  Irutlis  uu<ler 
hroadest  aspect  bh  hiologieal  truths.     It  remains  to  tat 
the  other  step  by  prescnlmg  psychological   truths  undi 
their  differontinl  nspoct. 

For,  fls  was  pointed  ont  in  §§  54,  .'>,%,  though  ohjoctii 
Pftvchology,    tm    dealing    with    a   certain    order    of    vit 
activities,  comes  within  Biology  considered  as  the  eiilii 
science  of   Life,  it   neverllioless  coustitutea  a  Bub-scicM 
clearly  marked  off  from  the  rest;  juat  in  the  same  woy  thi 
Chcmifltry.  ahimnj^h  a  part  of  the  general  neirnce  of  Mol 
cular  Physics,  is  rightly  erected  into  a  separate  £iul>-»cien< 
becaiipe  it  deals  with  the  re-distril»ulions  of  het^rogeneoti 
molecules  instead  of  the  rc-fliutributions  of  homogei 
molci'ules. 

That  which  dl-Jtingniahea  the  acience  of  psychical' life 
ffom  the  science  of  pliysieal  life,  we  found  to  I>e  the  dwtinc^ 
eognijuinee  which  it  takes  of  phenomena  outride  the  o^ai 
ism  as  well  aa  ni  plicnojncna  in»iide  the  organism.  We  Wi 
that.  {MKsing  beyond  the  question  with  which  Ph^'5ic8  deall 
— What  is  the  eonnexiou  helween  two  phenomena  A  and  U 
in  the  ennronment?  and  pHJ^ing  Wyoud  the  question  with 
which  Physiology-  deal;* — What  is  the  connexion  lietwecn 
two  changes  a  and  h  in  the  orRanhon?  the  quertion  trith 
which  Psycholog>-  deals  is — AVlial  is  the  connexion  lietwe<S^| 
the»e  two  connexions?  ITow  is  the  relation  fl  to  ft  in  th^^ 
organii^ni  Hdju.ste<l  to  (he  relation  A  to  B  in  the  enviroiLment  I 
"Wliile  admitting,  or  rather  BRserting,  that  Biology  at  large 
tacitly  recognizes  phenomona  in  the  environment  as  imp 
by  phenomena  in  the  oi^anisni,  I  pointed  out  that 
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recognition  is  but  tacit,  and  that  tho  great  mass  of  biological 
iiu|uirip5  are  carried  on  \vithout  reference  to  it;  wUereae  in 
Pevcbolopy  the  rocojinilion  of  euvirooing  actions  and  rela- 
tions is  Bvuwed  and  aU-i!&>eutiat — is  repeated  fruu  niniDcut 
to  moment — is  a  necessary  component  of  every  prf)[K»itioii, 

The  distinction  rheii  drawn  in  the  must  general  way,  Uas 
recently  been  illustraled  in  vnrioiifl  ttpccial  wayg.  For  whUc, 
that  wc  might  obtain  tlie  most  coinprchoniuve  conception  of 
psyo-hologiciil  phonomena,  we  rciumtsl  to  the  raoflt  general 
point  of  view,  and  have  tliroughout  the  foregoitig  cliajitens 
looked  at  thum  nimply  as  vital  phenoineiui  coming  witliin 
tlie  definition  of  Life  as  a  whole;  we  have  met  with  abun- 
dant proof  tbar  tlio  trurhs  of  Psyrhologi,-  differ  from  the 
tnitliii  of  l'hyaioU)py  by  inking  for  their  suitjcct-matter  nei- 
ther the  relations  of  inner  acts  nor  the  relations  of  outer  acta, 
but  the  adjustments  of  the  inner  ro  the-  onier.  On  (tlanoing 
back  oi-er  these  chapters  it  will  be  found  that  in  the  lii-st  two 
if  them,  treating  of  purely  physical  life  b3  exemplified  In 
plants  and  in  animals  of  the  very  lowest  t^^^cs,  the  environ- 
ment was  recognized  in  the  fiumlliMt  jiossibjc  degree:  nnlj 

at  port  of  it  which  touched  the  organism  had  to  be  taken 
into  account.  Ktit  the  moment  wo  rose  to  a  type  of 
creature  which  adjusts  certain  organic  relations  tft  rela- 
tions of  which  both  terms  are  not  presented  to  its  surfnco, 
we  paaeed  into  adjustments  of  the  i^ychological  order. 
As  Boon  as  there  e:ci9ts  a. rudimentary  eye  capable  of  re- 
ceiving an  impression  from  a  moving  object  about  to  strike 

e  organism,  and  so  rendenng  it  possible  for  the  organism 

make  some  adapted  movement,  there  is  shown  the  dawn 

of  actions  we  distinguish  as  intelligent.     As  soon  as  the 

rganism,  feebly  sengitirc  to  a  jar  or  vibration  propagatod 

through   itii  rnifltuni,  contriit-ts  tt!M>lf  so  as  to  iw  in  Inni 

danger  from  the  adjacent  source  of  disturbance,  we  percetTO 

nascent-  form  of  the  life  claimed  as  jjsychieal.    Tlml  is  to 

Bay,  whenever  the  correspondences  exhibit  some  extension 

Space  or  in  Time,  some  increaae  of  Ri>eciality  or  Com- 


pfexitT,  «•  §mA 
«isk  the 
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S  174.  Qaite  Mfmn,  however,  frooi  the 
thni  recanei]  MXfl  enforced,  we  «e  here  the  need  for  a  moR 
ipecifie  end  definite  mterpretatioo  of  th«t  Bestel  erolutke 
whaefa  the  |)rec«<litig  chapCen  exhibit  m  its  fnndamentil 
form.  The  preaentjitioo  of  lutelligeoee  m  ma  adjostm^ 
of  uroer  to  outer  relatioiui  itaa  gredoallj  eortenda  in  8peei 
and  Ttmc,  that  btcoiiKa  iBereaaniglj'  special  and  eocnplo^ 
and  that  has  ite  elements  er«r  more  pivciidy  co-otdinaled 
■ad  uon  oompletcly  integrated,  lenres  us  with  a  eon* 
Mptioii  which  obviooaly  requires  further  derefepment. 
The  variona  dep^rces  and  modes  of  InieUigeDee  known  as 
Inatioctf  Menwr^-,  Reason,  £n»tiaa.  Will,  and  the  rot, 
mint  be  translated  in  terms  of  this  eoneeption.  If,  es  abon 
a1Iq;ed,  the  flevml  pwlee  of  Iklind  and  its  oompoDenl 
fAnilti(«,  BIT  phasM  of  the  correspoDdence  and  factors  in 
iJie  r/im-ftprindonce,  they  can  be  interpreted  as  such;  and 
to  rompK  le  the  trgninent  it  is  needful  that  thev  should  1« 
so  iii!<'r|iri?lod. 

Wo  b«vu  now,  then,  to  enter  npon  another  department  of 
our  lubjont.  CUminfs  here  the  General  Sjnthesi*,  and  car- 
fTtni;  with  iw  the  fundamental  troth  evolveil  br  it, it  remains 
to  foand  npon  that  fcmdomontal  truth  a  Special  Synthena. 
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CHAPTER  L 

THE  KATFKE  OF   IXTELLIOENCE.* 

%  177.  Tho  two  great  elassps  of  vital  action?  callpt!  Physio- 
loie^  and  Psychology  are  broadly  dUtinpiiislied  in  this,  that 
xvhile  the  one  includea  both  aimultant'oiisi  and  surc^^ive 
chanprfts  the  other  inohides  «ncc*ssivR  changOR  only.  The 
phenomena  forming  the  suhject-raatter  of  Physiology  pre- 
sent themselves  as  an  immense  number  of  difFerent  series 
iKiuni)  lip  together.  Those  forming  the  Biihjoct-njatter  of 
PsyHiology  present  tlioinRelves  as  but  a  single  series.  A 
glaiiw  at  the  many  cnntinnons  aetions  constituting  the  life 
of  the  IkkIv  at  lai^e,  shows  that  they  are  ftynchronoua — that 
digestion,  circulation,  respiration,  excretion,  secretion,  &<:., 
in  all  their  many  Bulf-tfivisiona,  are  going  on  at  one  time  in 
mntual  dependeneo.  And  the  briefest  introspection  makes 
it  clear  that  the  actions  ci^nstiluting  thought  occur,  not  to- 
gether, but  one  after  anotlicr. 

No  impassable  oha.sm  betw-eftn  them  w  thus  constituted 
however.  Even  were  the  liighest  psychical  life  ah»oiiit^t/ 
distinguialied  from  physical  life  in  the  way  alleged,  which 

•  Thij  chapter  attd  nil  tt«  tii^waors  mrapnainf  Part  W..  remain  In  nub- 

stAQce  tlieuine  h  Id  th«  orif^nul  eJiiiiin.    This  ndtnerous  changes  of 

Axprosston,  ominion*  oT  suporfluuus  (w»^Ae«9.  arul  occa^lufial  ■dditJom  of 

ozpUnntory  sentences,  har«  b(!en  hucIi  atilr  as  condacc  to  the  ckarcr  p»- 

»«ntation  of  th*  dootrlim  set  fnrth— lUc  .lootrinr^  th*>tn!<ftTe«  bring  un- 

*>haiigod.    I  BUBO  this  tors  renaon  snfflcicotW  indicated  in  tbe  prttkCA, 
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♦".m**  li*"-^inompiir.  La  sbSl  m~t^bBt . 

f/\  ft*7*  iirr^*  "rprnTnimii-arirja  -Ficii,  .w  •he^aai^att 

4i^*r^.t  for^A  f.i  It*  tyyij:  «a«»L  part  sep^^Klr 
»/.  fi-,*  rfr.>rw»»C<'.n«  rrja.-!*^  ''^n,  h.  Aiui  fasKe  Ae  £Mt  tkat 
/f^  A  W.sri'*  '>f  'Irr^  afr^r  Etniir  -ifTi^i  froia  oar  awpdMT, 
0»*  ra^Ji  v^*TanT  (VAtinn^  t-o  eiKifcit  thor  anfinur 
fi^i'>r>«.  In  i\if:  ArtvrH2aia,^exiaSij  fitted  br  Aeir 

ictfrt/'iriri-  fr/r  »fj',TB7ri^  rt,  thi»  dkpeTsion  of  the  perdiical  Kfo 
(«  w*[I  J/f'/tij^fit  ^ynt  T(T  fTq-^TTm^nt.  "  The  Mianiit  nKfJoM 
tnttcUnunrAj \i\M-t:%  itMlf  in  acnrioiiz  portion, e5peGtinywlie& 
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tlircatened  or  attnokwl,  resting  upon  its  two  posterior  pairs 
of  lege,  and  elevating  its  thorax  with  the  anterior  pair,  which 
arc  amiod  writh  powerful,  elaws:  now  if  the  anterior  segnicnt 
of  tlif  (Iiorax,  with  Its  attacliwl  uieiribiTs,  lie  r«inovtHl,  iha 
puatcriur  [>art  of  the  body  will  tttill  rtinain  iMlanciHl  upon  tho 
four  legB  which  belong  to  it,  resisting  any  attempts  to 
orerthrow  it,  rwov«'ririj;  its  jK»ition  when  ilisttirlx^l,  and 
performing  the  same  agitated  movements  of  the  wings  and 
elytra  aa  when  the  Tinmutilatcd  insect  ia  irritated;  on  the 
othtT  lianil,  the  dvtafhed  [Mirlion  of  the  thorax,  whicli  con- 
tains a  ganglion,  will,  when  separated  from  the  head,  set  in 
motion  its  long  arms,  and  imprc:i>s  their  hooks  on  the  fingers 
which  hold  it. — If  the  head  of  a  Centipede  l*  cut-off,  whilst 
it  is  in  motion,  the  bo<ly  will  continue  to  move  onwards  by 
the  action  of  the  legs;  and  the  uuno  will  talcc  place  in  the 
separate  |>arts,  if  the  I)ody  He  divided  into  several  distinct 
portions.  •  •  *  *  If  the  bo«]y  be  opposed  in  its  progreae 
by  an  obetaele  of  not  more  than  half  of  its  own  height,  it 
mounts  ov<-r  it,  and  moves  liireetly  onwnwis,  aa  in  its  natiuvl 
state:  hut  if  the  olwtncle  he  e^ual  to  its  own  height,  tts  pro- 
gress is  arre8te<1.  and  the  cut  extremity  of  the  body  renuuns 
forced  up  against  the  opirasing  substance,  M«  l^  atiU  A>n- 
tinuin^tt)  move.'^  *  All  which  facts  imply  that  even  in  ani- 
mals of  this  comparalivcly-ailvanced  orgiini7Jiti(m,  l>oth  or- 
ders of  vital  cliange-8  are  simultaneous  and  successive:  the 
differentiation  of  the  psychical  from  the  phviiical  life  is  but 
slight.  Even  among  Vertefuvita  of  high  types,  this 

differentiation  is  by  no  means  complete.  Many  of  the  actions 
areiiartlyvoluntary.partlyautoinatio;  aud  maylK-perfonned 
with  various  d^rees  of  eonscioujniess,  or  without  conscious- 
ness. This  is  unplieil  by  the  fact  that  sensations  can  be  re- 
ceived, and  compound  ninvemcnts  p(rrfornir<l,  in  the  absence 
of  the  great  nerrons  centres.  Experiments  on  decapitated 
^ogs^ield  clearproof  that  Hctionaof  considerable  complexity 
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»kiMf     iiiii.i   be  ^Mgte  «f  M  fa?^  a  cfaBd 

wilk;  «r  tb^  n^J,  m  b  aniiuarr  wmAaa^  be  1^  abaad 

«Hbi}«  vatintr  Jspb^  ■  asdliv  rehtiom.    TW  mmmaai  aeto  I17 

whii-rh  rarh  Tfi^,r^l  l~  §elect€«l,  cut.  pcepuedr  aad  curied  to 
tL^  m'^rtjrh,  may  ^rf^rhape  be  h^ld  to  ent^  into  the  ctorrod 
of  our  rhotizKr.^:  rhoncrh  in  general,  and  espeaaDj  during 

f:f,uvt:r-'iiTi',Ti.  Th*-_v  ohcru'le  themselves  on  conscHMUDMB 
v<-rv  -[',i!tj\y.  Ijiit  many  of  the  impresaons  and  motMWB 
ii.'/'.'f.'-i  Atf  n<xt  to  nnc<'jnicious.  The  tactual  feelings 
vAi'u-h  tti'-  knif'r-han'lie  gives,  the  eontractitms  bv  wlucfa  it 
i-  i!T:ij-\>*-<\.  ari'l  th*r  m'ii<:ular  changes  which  the  arms  are 
(;virv  ni'-iiicrif  nn'ii.-rgoing,  scarcely  at  all  occupy  the  atten- 
tion. Ho  that  out  of  a  great  number  of  psychical  <»■  quati- 
\r^;i-\,'\r;,\  a'-tioHh  going  on  in  the  organism,  only  a  part  are 
v//i'/f;n  into  tKf;  thrf;a<l  of  consciousness;  while  the  othen 
form  ofi(;  or  more  (liwtinct  strands  which,  as  it  were,  occa- 
nioiifilly  I'lK^'iiIate  with  the  threat!  of  consciousness.* 

•  I  flri'l  ttidt  th'Te  may  sometimM  be  tJefpctod  as  manr  as  Utb  rimolta* 
rify/UA  W!rl«<i  lA  nerrous  cbangn,  which  Id  rarious  drgrws  rise  into  vm- 
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So  that  only  bv  g;ra(liifll  diiTerratiation  hare  the  actions 
constiliiling  psyclik-al  life  bcromc  speeially  supceasive,  in- 
gti?ad  of  siuiti1(ii)ic()iii4  iimi  8tivL'e«iiv<;;  ait<l  tlie  distiiit'tiou 
ifl  not  even  iiuw  <.'uiii{>k-ti-.  In  the  tmvest  tyinx  cacli  part 
of  the  organism,  while  it  performe  by  and  for  itaelf  all  other 
vital  functions,  also  responds  by  and  for  itself  to  oxternal 
Blimuli;  and  the  psyhi/'Hl  elinngcs,  or  what  foreshadow 
them,  are  both  simultaneous  and  succeasire  to  as  great  an 
extent  as  the  physical  clianges.  When  a  nervotis  system 
makes  its  appeamnpe,  these  incipient ly-jwychical  cliangea 
liee<mie  uli^litly  co^irdinatcd — have  thoir  various  strnnda 
connecteil.  As  (he  nervous  system  developa  and  integrates, 
the  twisting  of  rbwe  various  strands  of  changes  into  one 
thread  of  changes  grows  more  decidtnl.  Hut  to  the  last 
their  union  remains  imperfect.  The  vital  actions  eonfiti- 
tllting  the  Hiihjo«^t-niattor  of  Psvehology.whilf  disliiigiiii-lietl 
from  other  vital  actions  by  their  tendency  to  aiwmiie  the 
form  of  a  single  series,  never  almiiiif^t/  aHa'm  that  form. 

§  178.  Tliia  distinetion  between  the  psychical  and  the 
physirni  life  will  be  most  clearly  undepstood,  if  we  consider 
the  mo<le  in  which  it  first  appears  and  the  leading  stages  of 
its  progress. 

Tliroiighout  the  homogeneous  tiisne  of  which  the  lowest 
creatures  consist,  there  is  complete  eommunity  of  aclions. 
The  vital  processes  go  on  pimultanoon^ly  tn  many  plaeea 
alike.  These  primonlial  organisms,  if  organisms  thev  can 
he  called,  exhiliit  no  differentiations  of  sTructure  or  func- 
tion; and  thus  the  two  great  divisions  of  life,  o<pially  with 
the  subdivisiona  of  each,  are,  in  the  beginning,  one, 

*cli>ii<'nw8  «  ftir  thiit  we  cannot  cnll  nnj-  of  lh«m  «!»f>lnlHj  nnoon«tHoii». 
WTiEB  wKlkini!.  then  l«  ttw  l<v>nnmHr*  iipri«w;  thrrv  may  be.  iindeT  cer- 
tain circiinuitanowi.  a  tart  n»)  wtrtwithPTO  ipren-nftenflniny^lt  »t  \ngt) 
VI  ftwtitory  series,  eowlitulinff  eome  mrlmlr  »yr  tngmfM  of  n  melody 
which  I)aiiril9  riM- ;  and  tlHTtt  U  the  H«ii»l  »ri*<« ;  nil  ot  wliich,  «ib*ir(lin«l« 
to  the  •.l'>mmB.nt  ponscioiKtirsM  formed  br  ."otni*  inun  of  reflection,  sre 
niitinoally  crossing  It  and  weAring  theirudrm  into  it. 


n> 


Mfi 


Ite 


<iVp«.tfrj£^|jesv 


•fr-   i» 


B  af 


wUktotfa* 


Aad  whc 
s  tfOBwdl  k  famed,  tW  < 
of  datMBr  iac&  tkat 
Id  new  |Mrt  of  ^  y™»i**"e  MtifcriM  and  MialiMi  to 
Ilttt  the  adTsaee  ii  Bot  n  advBDce  ia  the  p^TSff- 
1  (BriMi  of  faiboor  aoMj.  It  n  at  tbe  aane  tine 
a»  a-Wjnee  towanb  the  jeparation  of  pmjiical  actioBs  from 
oqm:  aiwl  a  em  a  nnt  Mep  unrarai  onagiag 
aet'vM  into  aeriat  order.  XeccanfOy  MMmusf; 
Tital  ottoaa  cslailcd  bjr  its  extenuUtj,  ibe  skin  alu 
mrv  1^  oAea  of  reeetnug  all  tbaac  iimmiaiutu  wkidi 
tlie  raw  Eoatciial  of  inteUigence.  Tlie  nwchanical 
mhcT  rbmifCRB  gning  on  in  the  enviroamcnt.  ran  be 
'  <  •  hj  the  ori^iani  only  whm  ii  is  afTected  by 
;iny  change  tber  work  in  it  miMt  W  proii-^ 
_*■  rwrtK^d  hy  Ha  nirfa**.    The  iJdn,  then,  beingfl 

ri  iinmrHifttfly  rabjcct  to  the  tiHoii*  VintU  of  oxtcp- 
0tlinuli»  mvceoanly  becomes  the  part  la  Tcliicb  pajrt 
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ohangets  arc  origiDated.  As  coDtraateil  mtU  tbe  coDtained 
Bubetaiice,  it  couics  tu  be  uioru  eBjK-cially  ouuccrncd  iu  that 
adjtidtmunt  of  iuner  tu  outer  relatiutm  whicli  consiitutcB 
inlclli^'uca  But  iiuw  murk  die  iuiplk'ution.    The 

changcji  constituting  the  physical  life  oontinuo  to  go 
on  simultaneously  throughout  the  entire  maaa.  Those 
which  foreshadow  the  psychical  life  are,  iu  an  increasing 
degree,  lucalixed  on  the  outside  of  the  uj&ih — belong  to  its 
out:iide  primarily  and  afleet  some  other  {larts  secondarily. 
Spojikiug  generally,  therefore,  we  niay  say  that  while  tho 
ph\"8ical  ehaugps  are  Itcing  everywhere  iuitiatei)  throughout 
a  «o/t(/,  the  psycliieal  oufu,  or  rather  those  out  of  which 
psychiea]  ones  arise,  adtnil  of  h<;ing  initiated  only  on  a 
surface.  Hence,  even  hy  thi^  primary  ditT«"r»'iiti«titju  the 
incipient  psychical  lift-  conies  to  be  dibtiuguished  from  the 
purely  physical  life,  by  the  diminished  iiuaatity  of  simul* 
taueouH  ehuugos  it  iuehukt;. 

Subsequent  ditTerentlations  have  like  natures  and  results. 
This  sensitiveness  which  forms  tlic  harfis  of  psychical  life, 
is  in  the  beginning  diffuse*!  uniformly  over  the  wholo 
surface;  but  it  jjresently  bccorac*  iji  some  degree  coucon- 
trnted.  Though,  generally,  all  {tarts  of  the  skin  romain 
impressible  by  toueli,  yet  certain  parts,  having  positions 
which  expose  them  to  fre<|uent  taetual  impi-essions,  hecouio 
more  susceptible  than  the  rest;  and  in  th(-se  parts  uiosL 
of  the  sensations  arise.  That  is  to  say,  tho  opi-|ieripheral 
changes  forming  the  raw  material  of  intelligence,  by  Iwing 
restricted  in  the  area  of  their  occurrence,  have  the  charac- 
teristio  of  simultaneity  further  limite<l;  aud  tho  more 
highly  dcvelope<]  tho  tactual  apparatus  tho  more  marked 
is  the  limitation. 

Still  grealer  is  this  liniitatinn  rendered  hy  the  evolution 
of  special  fwnses.  The  olfactory  and  gustatory  sensations 
ftre  localized  iu  smaller  tracts  than  is  the  sensation  of 
touch;  and  each  of  these  tracts  is  little,  if  at  all,  capable 
of  undergoing  more  than  one  change  at  a  tioio.    Visual  and 
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ADdHoiy  imprPssioTw  are  reeeii^ble  only  within  rrt  nammq 
Braan;  and  even  the  two  areas  susceptible  of  eacii  Nmiw 
fiiiictirmally  oni^.  Tlic  care  are  simultaneniziiiy  affertal  In 
llKtHUiiic  tKdinds;  Jinrl  in  tlie  highest  creatures  the  cresw  fatx^ 
»o  jilHctMl  M  to  converge  their  axes  on  the  same  object,  yieli 
to  f'otwLoiiixno^  what  »eeins  to  be  one  ima^fe.  Xav.  eni 
within  oncvh  group  of  visual  feelii^  coutcentration  is  nma 
fe»t.  The  greatest  sensitivenesa  of  the  retina  is  ronfincd  li 
A  ntirmiie  npot;  and  tlie  foefings  initintod  in  thi?  spot  don 
Bfttf  ■(ivcr  ihc  othtTs  in  coriseioiisncss.  If  we  ini<l  th^  iAb 
the  mo»t  a'ivflnccil  intofligem-e  is  reached^  the  eensitiaii 
afjMijig  in  thf  iiofl*"  ami  f}ie  palate  are  b^t  occasiona].  whili 
tlujHij  arising  in  thp  c-j-i?s  and  cars  are  perpetual;  it  will  b 
Been  to  what  extrcmicly  small  porttons  of  Uie  organuui  tin 
cIiiihp'N  which  foriti  tlic  chief  raw  materials  of  intell^mo 
arc  iiltiniitli'lv  <'<iiiliiir'(l. 

('iitittnii<;i]  (lifTorontiation  and  integration,  thva  oonoen 
tralirif;  th(i  actions  out  of  which  psychical  life  is  evolved,  firs 
on  tli(;Hnrfiic(M)f  the  organism,  afterwards  on  certain  r^ion) 
of  that  unrfnco,  afterwards  on  those  most  specialized  pArts  ol 
it  coiistitiiting  the  organs  of  the  higher  senses,  and  finally  ii 
minnti'  [uirtH  of  tlie.w  parts,  necessarily  render  the  psychica 
lifi!  more  iiti'l  more  <Iistinct  from  the  physical  life  h) 
hringing  its  chnn^'cs  inftre  and  more  into  serial  order.  W< 
J  lia\('  nolliing  to  dn  wifli  the  progressive  development  ol 

'  flic  ncrvnnH  system,  and  the  actions  that  are  carried  oi 

tlirnii^'-lioiit  its  nniRH.  Tliesc  internal  actions  are  initiated 
liy  the  external  ones  to  which  the  senses  are  subject 
And  jiisl  in  pro|)ortion  as  the  external  ones  tend  towardi 
tlic  serial  fuini,  the  coii5e<pient  internal  ones  do  th€ 
tiiunc. 

^  170.  Tlii^  growinf;  seriality  In  the  psychical  changes  ie, 
indeed,  necessitated  hy  advance  of  the  correspondence.  In 
other  words,  the  advance  of  the  correspondence,  the  de- 
velopment of  consciousness,  and  the  increasing  tendraicj 
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towards  a  linear  order  in  the  psyehieal  changea,  are  difFerent 
a^p^'t?  of  the  Mime  progression. 

For  how  oniy  cau  the  couatitucnt  changes  of  ao^  complex 
correspondeace  be  cOH>rdiniited?  Those  abilities  which  an 
iutelligt'ut  creature  poaaeases,  of  recognizing  diverse  ex- 
terna] ohjects  and  of  adjusting  its  actions  to  eoinpotutv  phe- 
nomena of  various  kinds,  inipl^v  a  power  of  cumhiniiif;  many 
aeporate  impn-ssiona  ThcM;  separate  imprei»iuns  are  re- 
ceived by  the  senses — by  different  parts  of  the  body.  If 
they  go  no  further  tliau  tlie  pliicea  at  which  they  are  received, 
they  are  uaele&s.  Or  if  only  some  of  theiu  are  brought  into 
rehition  with  one  another,  they  are  useless.  That  an  effectual 
adjustment  may  be  made,  they  must  be  all  brought  into  nda- 
tion  ^Wth  one  another.  But  tliis  implies  some  centre  of  com- 
munication coDinion  to  them  all,  through  which  they  sever- 
ally pass;  and  OS  they  cannot  pass  through  it  simultaneously, 
they  must  pass  through  it  in  succession.  So  that  as  the 
extenia)  phenomena  responded  to  Iweonie  greater  in  uumber 
and  more  complicated  in  kind,  the  variety  and  rapidity  of 
the  changes  to  whicli  this  common  centre  of  communication 
13  mibjoct  must  increase — there  must  result  an  unbroken 
series  of  these  nervoxis  changes,  the  subjective  face  of  which 
is  what  we  call  a  coherent  conssciouaneM. 

Of  course  I  do  not  mean  that  material  actions  thus  he- 
come  mental  actions.  As  was  said  in  §§  41 — 51,  62,  (13, 
*'  no  effort  euabh^s  tis  to  assimilate  "  ifind  and  Motion.  I 
am  merely  ahomng  npanUlditm  between  a  certain  physical 
evolution  and  the  correlative  psychical  evolution. 


%  180.  That  mental  phenomena  constitute  a  series  is  a 
doctrine  of  old  atanding,  and  one  the  general  truth  of  which 
none  coll  in  question.  A-s  wc  have  seen,  however,  it  is  to  be 
understofxl  in  a  quaUfieil  sense.  AVlicn  the  facta  are  con- 
templated objectively,  it  becomes  manifest  that  though  the 
changes  coiuftitnting  intelligviice  approach  to  a  single  suc- 
cessiou,  they  do  uot  absolutely  form  one — that  there  are 
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itl,v  Imng  perfomusd  acUoiu  of  an  tntelUi^ut  Idul 
»tv  Dot  present  tu  coiuoioiuneB^and  that,  UirDUgb 
the  maoy  gndaiiona  between  eotaple%e\j-eoiaciou3  meUtm 
and  eompletely-tiiiconsdons  ones,  the  psvchicftl  cbaqgei 
nerge  into  tboie  whirh  we  distingaiah  as  physical.  \Vhtn 
we  conaider  the  fucU  subj«ctivel,T — whea  we  tnteirugate 
oODaciouaiMiBs,  we  tiail  that  thungh  the  geuerul  serialitv  of 
the  changea  is  ubriuiu,  there  are  ntanf  exp<!rienLt*s  which 
make  ua  hesitate  to  anert  complete  Beiiality.  Let  us  ci- 
aniine  ime. 

'i'lie  visual  impreffiiooa  we  reoeiTC  from  moment  to 
moment,  though  onlinorily  regarded  an  single  stat«8,  are  in 
reality  iniitriple  onea;  and  it  hecomeaa  (M^rplexin^  question 
how  far  i-«ch  of  tbeee  can  be  considered  a  uteiuber  of  a  linear 
aeries  of  changoe.  Deaides  the  particular  thing  to  which  the 
eyeB  are  directed,  many  other  tilings  an?  partially  aocn;  and 
no  clear  si'parutiun  can  be  made  among  the  degrees  of 
dednitencMi  witli  which  they  are  presented  lo  c^naciotu- 
DMA.  Only  one  point  of  the  object  looked  at  is  perceived 
with  perfect  diatinctnetui.  Vet  it  cannot  be  said  that 
oonadotiancaB  ia  entirely  occupied  with  this  one  point; 
for  the  object  as  a  whole  may  be  identified  by  the 
single  glance  directed  to  tliiit  one  point.  Obviously  our 
etmactotisneas  of  things  witltin  the  visible  area,  becomes 
smaller  oft  they  become  more  remote  from  the  centre  to 
which  the  axes  of  the  eye«  converge.  Obviously  there 
is  no  particular  distance  from  this  centre  at  which  wa 
can  say  that  connciousuesti  ceases.  And  thus  there  would 
seem  to  l)e  a  great  nnmlK^r  of  nascent  rousiTionfincsBee 
of  different  intenmtics  existing  at  the  same  moiuent.  Only 
by  a  certain  license,  then,  can  the  inlemal  change  pro- 
duced by  H  visual  inipreasion  be  called  single.  Strictly 
speaking,  it  is  a  multitude  of  simultaneous  changes  bound 
together.  Still  more  conspicuous  becomes  the 

qualification  with  which  we  must  accept  the  doctrine  that 
psychical  changes  arc  distinguished  b;  tlieir  seriality,  wheOf 
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from  the  state  of  eonscionsness  produoed  by  o  visual  im- 
prussiun,  we  go  on  to  observe  tlie  stale  of  iionsciousness 
known  as  the  rettiihing  perception.  The  Tariou»  distiLncee, 
BuliiJitics,  structiiiVB,  Arc,  which  api*ar  to  be  iin mediately 
given  in  the  impression,  being  really  known  by  inference, 
itercrally  imply  many  changes;  and  these  changes  are 
practically  synchronoui*  with  those  constituting  the  im- 
pression itaelf,  since  the  positions  and  natures  of  the  ob- 
jects are  recognized  in  the  instant  of  perception.  So  that 
beyond  that  complexity  of  a  visual  consciou^ne^  due  to  the 
many  eo-exinting  feelings  and  relations  it  includes,  there  is 
a  fnrther  complexity  caused  by  the  many  represcnlwi  feel- 
ings and  relations,  which  are  so  clostdy  united  with  the 
presented  ones  as  seemingly  to  form  with  them  one  con- 
sciousness. 

K"ererihele«8,  the  doctrine  that  peychical  life  i«  distin- 
guiahed  from  physical  life  by  conabting  of  successive 
chaiigee  only,  instead  of  succeasive  and  umultaneous 
changca,  may  be  shown  from  the  very  facts  here  cited. 
For  though  a  visual  impression  makes  us  nascently  con- 
scious of  many  things,  yet  there  is  always  some  one 
thing  of  which  we  are  more  conscious  than  of  the  rest. 
And  when  we  so  Look  at  this  one  tiling  as  to  perceive  it  in 
the  true  sense  of  the  word — to  know  it  as  such  or  such,  we 
are  almost  exclusively  occupied  with  it  Tlioiigh  the  images 
of  other  things  are  all  the  while  being  impressetl  on  the 
retina,  and  arc  producing  changes  there,  yet  these  are 
not  appreciated  Internally — are  scarcely  more  than  physi- 
cal changes — do  not  undergo  that  co-ordination  with  otlicrs  , 
which  constitutes  them  psychical  changes.  And  this  fact, 
that  in  pr<>]K>rliun  as  any  object  seen  is  distinctly  thought 
vij  the  other  objects  within  \iew  cease  tu  be  thought  off 
shows  clearly  how  consciousncM  becomes  more  definitely 
serial  as  it  rises  to  a  higher  form.  Tn  hrief,  we  may  say 
that  while  the  outer  strands  of  changes  which  cnnstitute 
the  thread  of  cotuciou^uess,  are  indefinite  and  loosely  adhe- 
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rrnt,  then  ia  almyB  ta  msoBsl  okaelyHWBiad 

cbmngei,  fbmdiig  what  we  naj 

proper. 

PfTcliioal  fhangc*  theiefcae,  tf  not  alisoltitfir  Aitfa? 
guuhed  £ram  pfavaMal  ehangw  by  their  aerulitT,  an  nl>> 
tirely  lo  dutinguulietl;  and  in  pruportwa  as  tber  asMnae 
that  moet  developed  fcnro  conrtitotiag  ntkRwlitr  tb«,T  co> 
here  into  a  aoenunglT-fiiDgle  snecaHkn  of  stales.  Thoagb 
tbcae  itates  are  pbytuoIo^iivU;  eompoate,  and  were  oooe 
pqrcfaologicaUT  cumpuaitc,  vet,  to  the  extinit  that  tbcjr  hare 
beoome  conaolidatod  clcmrat»  of  thought  ther  may  rightl; 
ba  regarded  u  teTeraUj  aimple. 


iiinatio^H 
ehangi^l 


§  181.  Such,  then,  ia  the  outcome  of  our  exjuui 
GrarJiially  tlifTereiitiated  from  the  lower  order  of 
ootiBti  til  ting  tiodilv  life,  this  higher  order  of  changes  con- 
Stituling  moiital  lifi?  a»ninmt  a  decidedly -aerial  arranf^o- 
ment  in  proportion  ag  intelligence  advances.  Though  this 
aerial  arrangement  never  lieeomea  complete,  .vet  in  the 
human  coniicioiiancH  it  approaches  coni]>lel<.>nGu;  and 
tlie  }ilgho»it  proecaaoB  of  this  conaciouiineaH  arc  poeaibla 
only  on  eondition  that  its  tmceeaBive  Btates.  compound  ai 
they  limy  Iw  in  nature,  shall  conip*>rt  themselve?  ns  practi- 
cally eleniontan.'.  The  fact  that  every  propo-ution  e^; 
preiwen  a  relation,  and  that  every  relation  anbMiHta  l»otwi 
two  teruiB.  of  itself  pn>ve«  that  distinct  thougtit  nco 
tatea  serial  arrangeuieut  of  ite  components. 

A  flucceafuon  of  ehnngea  being  thus  the  subject- matter 
of  Psychology,  it  is  the  biigineaa  of  PRychoIogy  to  deter 
mine  the  law  of  their  siicroaRion.  That  they  follow  ono 
another  in  a  particular  way.  the  existence  of  Intel ligenoo 
itself  testifies.    The  problem  is  to  explain  their  order. 


at:  Li- 
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THE   LAW  OF   IirrELUOEBCS. 


§  182.  All  life,  whether  phynical  or  psyeliieal,  being  tVe 
combination  of  changes  in  correspondence  with  cxtomal  co- 
exiatcneos  and  soi^uences,  it  results  that  if  the  changes 
constitnting  psychical  life  occur  in  succession,  the  law  of 
their  succcaaion  must  be  the  law  of  their  correspond- 
ence. 

An  adcqnatc  ntateinent  of  this  law  is  hy  no  means  easy  to 
find.  Did  the  phenomena  in  the  enTironment  form,  like  the 
phenomena  of  coTWciouRnesji,  a  aucccflsion,  there  would  be 
no  difficulty.  The  entire  fact  would  be  expressed  by  saying 
that  the  internal  succession  parallels  the  external  eucceeeloD. 
But  the  environment  contains  many  successiona  of  pheno- 
mena, going  on  simultaneously.  Further,  there  are  found 
in  it  a  great  variety  of  phenomena  which  arc  not  siiceesBire 
at  all,  hut  co-cxi.stent.  Again,  il  is  unlimited,  and  the  phe- 
nomena it  includes  are  not  only  innnmerable,  but  insensibly 
p«n  into  8  relatirc  non-osistence  as  the  distance  from  the 
orgnnism  incrfaises,  Onrp  more,  the  environment,  relatively 
conAidered,  is  ever  varying  as  the  organism  moves  from 
place  to  place.  How  then  can  the  succeaston  of  («ycliical 
changes  1m>  in  any  way  fonnulated?  How  is  it  poaaible  to 
expreas  the  law  of  a  single  series  of  internal  phenomena  in 
terms  of  its  conrspondcnce  with  an  infinity  of  e5:temnl 
phenomena,  both  serial  and  non-serial,  mixed  in  the  most 
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hPt<<rogcncK)US  manner,  nnd  pnwnted  to  the  moving  o^ 
ganUm  in  fortuitona  cambinntions  never  twice  alike  i 

Were  it  not  tliai  the  inner  relation*  mu*/ corrcspooti  with 
tbe  outer  ones;  and  that  therefore  the  order  of  states  of 
con8ciouBU0«s  mtMf  be  in  some  wav  expreasihlc  in  tonna  of 
the  external  onlcr;  wc  mij^ht  deepair  of  firuliti);  any  gcnenl 
law  of  [iBychical  changm,  Kven  as  it  is,  we  iiibt  Ik>  cctuid 
that  no  genera]  law  can  apply  to  extended  portions  of  tba 
mPM  of  changes.  Mainly  de|)cnjent  a*  tlicw  mtial  be,  on 
the  Aeecmblagea  of  lliinpt  by  wliieh  the  organism  i«  en- 
vironed, and  on  tlie  new  assemblages  per|>etiial)y  didcloMHl 
by  ita  uiovementer  Uiey  can  be  no  more  foriuiilatLHl  than 
Iheae  ftsBembtagw  ean  be  formulated.  £!videutly,  it  is 
in  the  immediately -connecteil  eliangea,  and  small  gmuiM 
of  ehangefi,  rather  tban  in  the  longer  concateuations  of 
changf«,  that  a  law  is  to  be  sought 


§  183.  A  correepondence  between  the  internal  order  and 
the  external  onler,  implies  that  the  relation  between  any 
two  states  of  conseioiiRness  corresponds  with  the  relation 
between  Oie  two  things  protiucing  ihem.  How  corresponds^ 
The  two  stales  of  consciousnesa  oecur  in  aneccssion;  and 
all  .su(X'essionH  are  alike  in  90  far  as  tJiey  arc  nimply  succes- 
sions. In  what,  then,  can  the  correspondence  consist!  In 
this,  that  the  perntUncc  of  the  connexion  between  the  states 
of  consciousness  is  proportitmate  to  Hiv  yeririittence  of  the 
connexion  between  the  ogencies  to  which  they  answer.  Tbo 
relations  between  external  objeets,  attributes,  acta,  are 
of  all  grndea,  from  the  noceaeary  to  the  fortuitous.  The 
relations  lietween  the  answering  states  of  conseiouaneas  must 
similarly  be  of  nil  grades,  from  the  noccMary  to  the  for- 
tuitous. When  any  state  fi  oceuni,  the  tendency  of  some 
other  state  d  to  follow  it,  luiist  bo  strong  or  weak  according 
to  the  degree  of  persistence  with  which  A  and  D  (the  objects 
or  altril'Ulea  that  produce  a  and  (0  occur  together  in  the 
environment.    Ifj  in  the  cuvironmout,  there  is  a  more  per- 


THE  LAW  OP  INTKLUGE.VCE. 


40» 


sistent  occxirrence  of  A  with  R  than  of  A  witii  D;  tlion,  the 
maintonance  of  the  correspondpnce  implies  that  when  a 
HTisei  in  consciotuiieas,  ft  shall  follow  rather  than  d.  These 
an?  manifest  requisites.  If  the  strengths  of  the  connexions 
between  the  internal  states  are  not  proportionate  to  the 
persisteiK'ws  of  the  rolalionH  liftwwin  tlie  answering  cxtnmal 
agents,  lliere  will  Itc  a  faihire  of  the  corrcsjioudence — the 
inner  order  will  rlimgret?  with  the  outer  order. 

A  dnc  undor^tanding  of  the  matter  mnv  best  be  obtained 
by  examining  theeeveral  objectioiu  to  tlmgeneral  statement. 

§  184.  The  acta  of  aiiimaU  exhibit  countlusi  failures  of 
the  intemal  order  to  parallel  the  external  onler.  In  the 
moth  whieh  tlies  at  a  cnndlc-tlame,  there  exists  no  relation 
of  peyehical  states  answering  lo  the  relation  between  liglit 
and  heat  in  the  environment.  The  connexion  between  the 
odour  of  a  flower  and  the  contained  honey,  is  duly  responded 
to  by  sequent  actions  in  the  moth:  as  is  also  the  connexion 
iH-tween  a  certain  change  in  the  field  of  Wew  and  the  ap- 
proach of  a  living  body.  But  there  is  no  internal  adjust- 
ment hy  which,  after  the  riaual  impression  produced  by  a 
flame,  aTi\thiiig  like  the  feeling  of  a  bum  is  suggested;  and 
hence  the  creature's  death.  Again,  the  birds  which  on  un- 
inhabited islands  allow  explorers  to  approach  close  to  them^ 
manifestly  lack  that  co-ordination  of  psychical  changes  by 
which  the  birds  of  our  wooila  and  moors  are  led  to  fly 
the  siwrtsmfln.  Kxtenially  there  co-exists  with  particular 
appearances,  n  destrucHre  activity;  but  internfllly,  the  state 
of  consciousness  mused  by  these  appefiranees  is  not  followed, 
by  any  state  of  con^ionsnp«»  representing  a  dcfliruclive 
activity:  and  a  risk  of  Ijeing  killed  is  the  consequence.  A 
chiUrs  perception  of  tunuv  brightly-coloured  l>erry  does  not 
excite  au  idea  of  [>ain.  or  of  the  word  "  poison,"  but  more 
probably  some  idea  of  a  pleasant  taste;  and  should  injurious 
chemiral  properties  co-exist  with  these  attractive  visible 
ones,  the  child's  life  may  be  endangered.    Btit  in  all  cjtaes 


K  cmlM  far  a 


A  few  iartnecs  fB«Ueh  A« ! 

it  wA  toul  bet  pwtkl,  will 
aeptkat 

knt  if,  M  orawMnj  Iii|hiimi,  ktt 

■iltiHiil  In  the  enemd  faete:  be 

ibe  AtHCnliBD  Brakes, wiio  wtmfy  Bwt  vitbTiofeBt  Jfthi, 
k  ii  the  beBef  that  any  aae  who  dSs  vithavS  apyment  cave 
hat  bees  killed  br  an  naaeca  foe;  aod  a  ■tta^a  who  hap- 
pest  to  be  Unad  near  at  kaDd  m  ItaUe  to  be  aacrifinsi]  aa  the 
nppoaad  aaaMu.  Here,  tboo^h  the  amrtal  cwneajga 
death  and  caunir  t«^  gencnllT' agnei  with  Iha 
in  the  enrinmnimt,it  bvno  means  mtfnrmHdoM 
•0.  The  aariier  chemii^  fagr  a  large  number  xd  expeiienoM 
rwpeetiBiF  the  eomlmiatwna  of  aode  and  ha«%  were  led  lo 
thhik  of  RibMancce  that  neutralized  bases  ai  rabstanoai 
hairin^fc  totir  tastea;  but  ihia  rehtion  of  iJii,  thongfa  to; 
geoerally  in  harmony  with  eatemal  idatuHUfianot  alwayi  eck 
What,  now,  do  we  say  of  cases  like  theaei  in  which  the 
tnnrr  onirr  does  not  completely  8n5wrr  to  the  oater  orderf 
We  uy  that  they  imply  a  low  degree  of  tnttUect,  or  a 
hmiLfd  frxp«tricnc«,  or  a  bnt  partial  raligbienment.  Aad  the 
dUapifi^uroiiw  of  tliese  (liwrppancie*  U-twccn  thoughts  au'l 
facta  wti  apeak  of  as  an  adi*auce  in  iuteltigence. 


eo«xi^| 

ironmei^i 


II  1  •'5.  "  But  haw  doc«  this  (<uocf>ption  include 
onrr*.i  *'  it  mHV  l»c  oidc^d.     "  In  bo  far  aa  the  enrironmei 
prr*oi)ta   rii'<ti(tna  and  chan(f««,  there  tfl  no  difficulty   in 
undpntnnding   the  law  of  int«Utgeuce   to   be,   that   the 
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slrrngtli  of  the  tondoney  which  the  antcRRdont  of  any 
|wychiral  change  has  to  be  followed  by  its  consequent,  is 
proiwrtionate  to  the  persistence  of  the  union  between  the 
external  tilings  they  symbolize.  But  when  this  union  is  not 
between  aucoessdve  things  but  betwetjn  simultaneous  things 
—not  a  union  in  Time  but  a  union  in  Space,  it  ie  less  easy 
to  aec  how  the  paralleliAui  between  the  inner  aud  the  outer 
order  can  result  from  fulfilment  of  this  law.  Tlio  con- 
nexion between  two  states  of  cunscioi^nesa  occurring  in 
succession,  can  very  well  represent  the  connexion  between 
two  external  phenomena  occurring  in  succession.  Bnt  if  it 
can  do  tlii^  it  cannot  also  represent  the  connexion  between 
two  exlernal  phenomena  no£  occurring  in  aucoeaaioo." 

The  fnll  reply  to  this  objection  will  be  oontaiued  by  im- 
plication in  a  future  chapter,  on  "  The  Relations  of  Co- 
existence nnd  Xon-Coexistence."  Here  it  mut!t  snifico  io 
say  that  the  relation  of  co-existence  is  distingtiiKhcd  from 
the  relation  of  sequence  by  the  readiness  of  its  terms  to 
follow  one  another  through  consciousness  in  either  order, 
with  equal  facility  and  vividness;  that  the  consciousness  of 
it  arises  wlien,  in  passing  backwards  and  forwards  from  one 
term  to  the  other,  tlie  sequences  being  similarly  unresisting 
cancel  one  another;  anil  that  thus  it  consists  of  a  duplica- 
tion in  consciousness,  made  np  of  a  sequence  and  its  in\-er- 
gion.  Such  being  the  nature  of  the  relation  of  co-existence, 
subjectively  conjiidercd,  the  law  of  intelligenee  as  above 
formultited  applies  to  it  no  leas  than  to  the  relation  of 
Bequence.  If  two  phenomena,  A  and  B,  habitually  co- 
exist in  the  environtnent,  then,  when  the  phenomenon  A 
if.  pri'sentrd  to  the  senses,  the  prwiuctsl  state  of  conscioua- 
ness  n,  is  immediately  succeeded  by  the  state  b,  represent- 
ing the  phenomenon  B.  Tlie  process  of  thought  does  not 
end  hero,  however:  if  it  did,  tJie  external  relation  would 
he  known  as  a  soqneneo.  'But  the  phenomenon  B,  in  the 
enTironuieiit,  l>eing  as  much  the  anteeeilenc  of  A  as  A  is  of 

(neither  of  them  being  antecedent  or  consequent,  except 
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in  llie  ordPT  of  our  expenenee  of  ihoin).  it  rmulta  that  the 
>Utp  b  luving  bt«n  tndticott,  the  law  involvcfl  thnt  it  aluU 
be  faUownl  br  the  «tat0  a.  The  ctato  a  again  indur^i  th« 
«taU(  6,  and  it  iuelf  once  mnrF  re-indimtl;  and  so  on  at 
long  a*  the  relation  r«tiwin«  the  object  of  thought.  Let  m 
take  a  case.  U  the  ontliniti  and  coloore  of  a  Itoiiy  arc  pre- 
•pntctl,  the  n«ultinfi  eon!HTi<niBn<.<«  is  instantly  followcil  by 
tho  conai'iiMwnnw  of  ponn'tliinjr  rcsirtjint;  and  fonvi-reclj, 
if,  in  the  dark,  a  body  i^  sourhed,  thf  mtiiltinfj;  rnmvioiv- 
nesB  ia  instantly  fnllown)  by  the  ronsetoaaoMS  of  something 
extended.  Hut  in  neither  cue  is  this  all.  When  the  idea 
of  extf^nsion  bas  Ihth  mggpgttd  that  nf  rcAtfiinnce  does  not 
finally  disappear;  nor  when  the  idea  of  re«iseftno«  has  boot 
flOggeeted  does  that  of  extcnaion  finally  disapponr.  Both 
oontinue  to  be  thoujrht  of,  as  it  would  seetn,  almost  ramiil- 
taneoiuly.  And  since  the  two  terms  of  the  relation 
cannot  he  known  in  alwolutely  the  naine  state  of  eonjirion*- 
ncss;  wnce  fnrtlipr,  the  perwistrnt  conseiotisness  of  tbeni 
cannot  he  one  «tate  of  con&ciongnesa,  which  is  equivalent 
to  no  ponscioimntw:  it  follows  that  the  npparently-inep*- 
sant  prefwntation  of  Iwtb  is  really  a  r«pid  allemaiion — an 
alternation  so  rapid  as  to  proilnce  the  effeet  of  continuity; 
just  ns  the  alternatinf*  impretwionfl  to  which  the  retina  is 
snhjected  by  the  pir-ture*  on  the  opposite  sides  of  n  revolv- 
ing tbanrnatrope,  cause  a  consciousness  of  the  two  incturea- 
as  fnw^d  into  one.  Indeed,  as  this  illnstrntinn  snggt«1«,  ^^fl 
is  in  virtue  of  ilie  law  of  intellipcnee  m  above  fornmlateil^l 
thnt  t)ip  relation  of  co-exiNtonee  liecoines  popniwibte.  For 
this  rapidity  with  which  two  rtntes  of  eonseioiiBnesB  an 
injf  to  two  co-existent  phenomena,  oontinually  reprodn 
efli'h  ntlier,  itwlf  i-xeniplifies  the  extreme  enhesion  of  thoM 
internal  states  which  correspond  to  oirtremely-cohercnt 
temal  plienomena.  And  it  is  in  conjieipienee  of  this  e 
Irpuie  eoliosiou,  H-ith  the  quick  niteniation  involved  by  it, 
thnt  the  two  phenomena  are  presented  apparently  together, 
and  the  idea  of  eo-oxifltenee  generated. 
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WTiere,  aa  in  most  cases,  there  are  not  two  co-exislent 
phenomena  but  a  group,  this  eanio  law  implies  cohesion  of 
many  different  slatce  of  eoiisciousiiess,  which  similarly  pro- 
(luep  and  re-produce  one  another  in  nil  oniora;  and  such  an 
irregiilariy- varied  presenlution  and  rc-preficntation  of  com- 
hined  pr(>[K?rties  u  just  wliat  we  know  takes  place.  Even 
more  apparent  becomes  the  <*nnformitj  of  the  facts  1o  the 
law  nn  remembering,  that  among  the  clustered  states  of 
consciousness  those  which  answer  to  iurariably-coexistent 
phenomena,  as  rt-siwtance  and  extension,  continue  reproduc- 
ing ttach  other  during  the  whole  pcrcejition,  foriuing,  as  it 
were,  the  basis  of  it;  whereas  the  several  other  states  of 
oonscioiisneae  answering  to  the  s]>ecial  qualities  of  the  object 
(qualities  not  invunubly  co-existing  with  resistance  and  ex- 
tenaion)  do  not  remain  thus  pcniAlent,  but  appear,  and 
diitapprar,  and  reappear  in  consciousness,  with  degrees  of 
frequency  varying  according  to  the  constancy  of  the  answer- 
ing qualities. 


§  186.  A  fact  seemingly  ineongruons  with  the  gpneraUm- 
tion  is,  that  a  great  proportion  of  mental  changes  arise  in  a 
way  wliich  is  in  one  sense  fortuitous.  Noises  heard  throagh 
the  open  window  traverse  consciousness  in  a  totally -irregu- 
lar manner.  When  walking  along  the  streets,  the  pas- 
sing people  and  vehicles  [inxluee  internal  changes  of  which 
the  succefflion  is  indeterminate.  Kxlernal  objects,  attri- 
butes, new,  being  infinitely  raried  in  their  combinations, 
every  observer  is  subject  to  changing  assemblages  of  im- 
pressions between  which  no  law  of  connexion  can  ho  traced. 
Ileuce,  to  a  large  [tart  of  the  succewiive  changes  that  con- 
stitute intelligence,  tbe  formula  above  giveu  must  be  in- 
applicable. 

This  diffienhy  will  disappear  on  consideration.  The 
alleged  law  of  intelligence  is  that  the  strength  of  tbe 
tendency  which  the  autecetlent  of  any  psychical  change  has 
to  call  up  its  eonsequeot,  is  proportionate  to  tbe  perMstenc-e 


of  tbo  union  between  the  external  things  they  STmboIize. 
Thua  far,  wc  have  consiUereil  this  law  with  raforomM! 
those  eounexiooa  in  coaaciuufliioas  which  corrospoml  to 
established  or  habitual  connoxiona  in  the  cnvironme&i 
Here  the  couneicions  in  the  cuvironraont  to  whii->h 
connexions  in  uonsciousuees  correspond,  are  accidenul  onca, 
A  fortuitous  relation  in  llie  environment  ia  paralleled  bv  s 
fortnitoufl  relation  in  thuughU  Two  adjacent  tuentai  iu- 
presBiona  nnHwer  to  two  jtbenunicna  that  are  by 
adjacent  in  Space  or  Time.  Thua  far  the  law  nianifestl; 
applies  as  before:  the  internal  onler  oanforras  to  tltt 
external  order.  But  how,  it  may  bo  aakedt  can  the  ttn- 
dtncfj  of  the  anlcoedont  state  of  consdouanoBS  to  be  followed 
bj  the  cousequent  state,  bo  described  as  proport'i'tiaU  to 
the  poraiatiinee  of  the  nnion  between  tlie  extcnial  tluofp 
thi\v  syiiilxilizei  \'v^vy  ]irf)]>er1y.  Su]ipoee  the  relation  in 
the  environment  to  Iw  that  iK-tweon  a  certain  person  and 
some  uTnunal  place  at  which  he  ia  met.  Thin  relation  maj 
either  bo  considered  gcncralW,  in  eoniicxion  with  our 
pcricnrea  at  lar|E^;  or  stpccialty,  as  a  particular  ex]>orien 
Generally  considered,  Uie  relation  is  one  whose  terms  haw 
no  persittU'uce  of  union  whatever:  this  pcreon  may  ncv 
have  bct-n  in  that  place  before  or  since;  and  in  confonuity 
with  thifl  absence  of  pentistnnce  in  the  external  union,  is 
the  aWniT  of  any  tendency  for  the  idea  of  the  person  and 
the  idea  of  the  place  to  follow  one  another — at  any  rate 
before  he  was  met  there.  Specially  considered,  the  relation 
is  one  that  actually  occurred;  when  it  occurred,  the  nnion 
between  its  terms  was  absolute;  and  in  conformity  witk 
thb  tempurarily-aljBolutc  union  of  its  terms,  was  the  tent 
porari]y>absulute  tendency  of  the  answerinp  states  of  con- 
Bcioiianess  to  follow  one  another.  As,  at  tlie  moment  it  wag' 
observed,  tlie  ndjflccnt  co-cxieteneo  of  llie  person  and  the 
place  was  a*  absolute  as  is  the  coK'xistonce  of  extension  and 
radstanco  in  a  so1i>1  mass;  so,  at  the  moment  it  was 
observed,  the  two  states  of  consoioiianess  produced  hjf  ih 
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srsoD  and  llie  place  cohered  as  absolutely  as  do  tlie  can- 
ceptione  of  extension  and  reswtancc. 

Rightly  inlerpwted  then,  the  Uw  applies  as  fully  to  the 
litoiis  relations  pre»eiite<I  in  any  act  of  perception,  aa  it 
docs  to  the  more  or  less  habitual  rvlaliuus  which  experteuco 
Cfitatdishcs  among  ideaa. 

§  187.  In  the  sueeesuun  of  psychical  changes  tlicre 
dotihtlcaa  occur  many  cnmhinations  which  aru  not  easily 
exfilicalile.  Tims,  on  the  ease  last  inatanewi  it  may  he 
remarked,  that  though  before  a  certain  pereon  has  been 
met  in  a  eertoiu  place,  there  exists  no  tendency  for  Uie 
states  of  conscioui^iicjis  answering  to  the  [terson  and  the 
place  to  occur  together;  yet  after^vanls,  ttie  tendency  for 
one  of  the  states  to  call  up  the  other  ih  often  si>  decided 
that  it  shows  itself  repeatedly.  Here  then  a  more  ixr- 
sistcnt  relation  seems  to  be  establlslied  between  the  stotea 
of  consciousness  than  exi^tft  between  the  comsaponding 
phenomena.  Sometimes,  indeed,  the  exceptional 

character  of  the  exicmni  relation  becomes  tlie  rery  cause  of 
tenncity  in  the  internal  relation.  The  more  a-stonishiug  the 
rent — the  more  utterly  it  is  at  variance  with  the  ordinary 
jurse  of  things,  the  strongC'r  becomes  the  cohesion  be- 
tween the  answering  slates  of  consciongni»<&  Wlience  it 
would  appear  tJiat,  occasionally,  psychical  changes  conform 
to  a  law  the  reverse  of  that  enunciated.  Again, 

it  may  be  asked  how,  if  the  law  is  os  alleged,  can  eon- 
sciousneaa  ever  escape  out  of  certain  indii»olubly-roUted 
statCfl  when  on(y  it  gels  into  them?  If,  for  instam-e,  the 
jeoewinry  co-existence  of  extension  with  a  |jerceived  resiHt- 
ice,  is  known  tlirough  the  rapid  alternation  of  the  stat«8 
^f  consciousness  answering  to  thorn;  and  if  these  states  are 
88  inseparable  in  the  organism  as  tlie  phenomena  in  the  en- 
vironment; why  flhould  not  the  two  go  on  reproducing  each 
other  for  ever? 

Fully  to  answer  these  and  all  like  quericfl,  would  be  to 
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indi^de  in  UiU  chapter  an  entire  system  of  ]nvchn1o^;  fori 
whvu  all  pcruliaritii-e  in  the  au^'cpgHiou  of  ps,vcl)iL-iil  changnj 
are  explained,  flvcrytliing  u  explained.     Hero,  none 
pi-nerftl  rf-plifti  can  be  given.  Of  these  the 

is,  thai,  &t  already  said,  the  law  enuucialeU  is  thi*  law  ui 
inteUigeni'€  in  the  abetxaot;  not  tliu  hiw  of  our  inicUigetirc, 
or  of  Hiiy  intplli^iicf^!  with  which  we  are  a(><|uaint(r<I.     It  in 
Ihc  law  to  wliii'h  |)sy(-hicai  changes  conform  tnnri?  and  more 
as  iniolliirfnw  Uofnniee  higher;  but  which  am  be  perfectly] 
confonncHl  to  only  by  perfect  inteilipencc.     And  »ome  of] 
the  anomalies  pointed  out  imply  uotbing  beyond  iraperfeoj 
tion  in  the  conformity.  But  in  the  iiiajurity  uf  j 

cases  it  will  lie  found  that  what  seem  to  be  non-oonfuniiitia| 
arc  really  confuruiitit>s  uf  a  complex  kind.  It  miiat  boj 
reineuiliereii  that  the  suct'csaion  of  any  one  titate  of  coo-! 
Rrioui(n«>iiA  after  any  other,  i»  due,  not  to  a  single  tciidenc 
but  to  a  combination  of  tendencies,  A»  in  the  eiivir«inmen! 
each  phenomena  xtands  related  to  various  surroititdii 
phenomena:  as  the  relations  in  which  it  standa  to  th 
arc  some  of  thorn  neccjwary,  some  very  irenerai,  some 
6ome  purely  forttiitoun;  it  i»  a  corollary  from  the  ulleged  la 
of  intelligence,  that  each  state  of  conseiousneas  has  co: 
nexiona,  ntore  or  low  clow,  with  many  other  state*— has 
number  of  other  states  simultaneously  tending,  with  vario 
d^roea  of  Htreugth,  to  arise  after  it.  Consequently,  the 
change  which  Hcliially  take*  place  i«  the  rt^uJtant  of  many 
lendeiii'iefl  acting  together.  The  next  state  of  conscioitanes 
ifl  prmlueod  by  eouipoaition  of  forces.  The  force  with  which 
i\m  next  3tnre  cohen-d  to  its  immediate  nntoceilent,  is  aid 
by  the  forces  \rith  whicli  n  group  of  adjacent  atatca  cohe 
to  it;  and  by  the  union  of  many  atnall  forces,  a 
pound  tendency  may  he  produced  which  overcomee 
single  tendency  much  etronger  than  any  one  or  two  of  iCe 
eomimnenta.  A  great  physical  law  of  the  external  world 
supplies  us  with  nn  amilogy.  Simple  bb  is  the  principla 
that  every  atom  of  matter  gravitates  towards  every  oth' 
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with  a  force  varying  inversely  as  the  square  of  the  distance, 
yet  we  see  in  the  still  uusolvi.'U  "  problem  of  three  boJiefl," 
Iiowf'omplex  becomes  the  effect  wbea  several  forces  eonspire 
and  conflict;  and  we  i*ce  liow,  when  a  number  of  bodies  are 
acting,  the  course  ibat  «nll  I*  piiritned  by  any  one  of  theni 
eauuot  bo  calculated.  Similarly,  though  the  law  of  attraction 
of  mental  vtatea  ht  ttiiuple;  yet  when  the  fittruclious  of  many 
mental  states  come  into  i)lay — some  uniting,  some  eon- 
flieting — it  bceomes  next  to  impossible  to  predict  the  result 
And  juHt  ns  in  llie  aweut  of  a  balloon  we  may  meet  with  a 
phenomenon  seemingly  quite  at  variance  with  the  law  of 
gravitation,  though  really  quite  in  harmony  with  it;  ao  there 
may  occur  mental  changes  which,  while  they  api>ear  to  \tc 
dircirtly  oppose<i  to  the  law  of  psychical  suc^-ession,  are 
nevertheless  fulfilments  of  it 

Apparent  anomalies  an?  thus  reconcilable  with  the  con- 
oluaiun,  that  the  strenglii  of  the  tendency  whicli  the  antece- 
dent of  any  psychical  change  has  to  be  followed  by  its 
consequent,  is  proportionate  to  the  persistence  of  the  union 
between  the  external  things  they  symbolize.  Such  ia  the 
dprwri  necessity;  and  such  ia  the  generalization  reached  li 
pott^riori.  Only  in  virtue  of  thirt  law  can  there  be  that  ad- 
jufllment  of  inlenial  ndations  to  externa)  relations  which 
constitutes  life,  while  it  make-s  possible  the  continuance  of 
life.  And  only  by  supposing  Ruch  a  law  to  exist  can  we 
explain  the  fact^  that  relations  which  are  absolute  in  the 
ent-ironnieut  are  absolute  in  u».  that  relationa  which  are 
lirobable  in  the  environment  are  probable  in  us,  that  re* 
lutiouB  which  ore  fortuitous  in  the  environment  are  for- 
tuitous in  us. 


CHAPTER  m. 

TBK  CBCrWTH  OT 

iB&  The  k»  nnoKinl  in  the  fengamg  «hipM; 
thekwoClBCeiSeeBmui  thesbctnrt — cbvlmr  v^di 
Intell^eeiure  inlfib  more  and  nwre  the  fortiicr  it  admoc^ 
we  luiTe  next  to  ewnine  the  iiaodeB  in  wluek  better  £>Ifit- 
ment  of  the  Utw  b  ejdiibited;  and  to  aedc  the  B«>wral  ceaae 
for  this  eTCT-inereeeaif^  6U£lnient  of  it. 

Three  wajs  in  which  progreaa  ahows  itaelf  ma  v  hr  ilt»- 
ttnciikb«d.  There  is.  first — iomase  in  the  aoeitracjf  with 
which  the  inoer  tmdencks  arc  proportioDed  to  the  outer 
penaaUnoe*.  There  it,  seeon<] — increase  in  the  mwwfcr  d 
casee,  nnHke  aa  to  kind  bat  like  ae  to  gndi?  of  complexitj, 
in  which  there  are  inner  tcndcnciea  answering  to  outer  po^ 
oitencca.  And  there  is,  third — incrrtac  in  the  *»mj)lexitf 
of '' ,  -  '  rrient  states  of  (y)n9cion3ttea8.aiiswenDg  to  cofaermt 
er<!  .|  ■  ■?  in  the  envircinmeDt.    Tin?  organt^m  ia  placed 

ainid  innomprsble  relations  of  all  orders.  It  begins  hy 
inperfertlv  adjsatinjgr  its  nrtinn<f  to  a  few  of  the  simplest  olF 
tfusae.  To  adjnat  tta  actions  more  exartly  to  theao  few  auB- 
plest,  i»  one  form  of  advance.  To  adjust  ita  aetiona  to  a 
greater  rarietv  of  these  eimpleet,  ia  a  fnrtber  form  of  ad- 
vance. To  adjtist  its  actions  to  mcceesivc  grades  of  the  nuire 
oompltt-Mtpd,  is  yet  another  form  of  advance.  And  to  what- 
■tape  it  n-ftcheB  there  arc  still  the  same  Ihwy  kinds  of 
■fment  open  to  it — a  perfectinR  of  the  correspond- 

achicTed;  on  achievement  of  other  corre* 
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spondencee  of  the  same  order;  and  an  ftchievoraent  of  cor- 
respondences of  a  liiglicT  ordifr:  all  of  theui  impliriiig  greater 
fuIHIinent  of  the  law  of  intelligence. 

Hut  now,  what  are  the  requisitea  to  this  progreaa?  Is  the 
genesis  of  Intelligence  cx])Iicable  on  any  one  ^^I'ueral  prin- 
ciple applying  at  once  to  all  these  moJes  of  advanceit  If  90, 
Tvhat  is  this  general  principle? 

§  180.  In  tho  environmcut  there  exist  relations  of  all 
ordcra  of  [>erai»t<*nce,  from  tlio  al)«*dute  to  the  fortnitons. 
Consequently,  in  a  creature  displaying  a  developed  corre- 
flpondenoc,  there  niiist  exist  all  ffradcs  of  strength  in  the 
connexions  between  states  of  coiiseionaness.  As  a  high 
uitclligeucc  is  only  tbiis  possible,  it  is  inaiiifLvtly  a  conditiuu 
to  intelligence  In  gimi-nil  thut  the  antt^'ce^lents  and  «m- 
scqnents  of  psychical  changes  shall  admit  of  all  degrees  of 
cohesion.  And  the  question  t^  1k'  aiiawered  is: — How  are 
their  various  degrees  of  colu»«ion  adjusted? 

Concerning  their  adjustments  there  are  two  possible  hy- 
potheses, of  which  all  other  hypotheses  can  be  but  modi- 
fications. On  the  one  hand,  it  may  be  oseerled  that  the 
strengtli  of  ihe  tendency  which  each  state  of  conaciuusness 
has  to  follow  any  other.  U  fixe*!  beforehand  by  a  f'reator — 
that  there  is  a  "  prc-cstflblishw!  harmony ''  between  the 
inner  and  outer  relations.  On  the  other  hand,  it  may  bo 
nsserttnl  that  (lie  strength  of  the  tendency  whiuh  each  state 
of  consciouaneas  baa  to  follow  any  other,  dejicnds  on  the 
frequency  with  whieh  the  two  have  been  connected  in  ex- 
perience— that  the  barnumy  between  the  inner  and  outer 
relations  arises  from  the  fact  that  the  outer  relatione  produce 
the  inner  relations.  Let  us  briefly  examine  these  two 
hypothi'ses. 

For  the  first  the  reason  given,  like  the  reason  given  for 
the  9|ieciaK'reation  hypothesis  at  large,  is  lliat  certain  of 
the  phenomena  cannot  oihenviae  be  explained.  This  supor- 
nstural  genesis  of  the  adjustment  is  alleged  because  no 
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iral  ^netfis  lias  been  ftaaigned.  Tbc  hvpotltesis  luu  not 
single  fact  to  rest  oa.  The  UlcH  ttiAt  may  be  cited  in  iu 
iplKtrt,  such  an  ihimt'  uf  reflex  actiun,  are  situpljr  facts  which 
have  not  yet  been  explained;  and  this  aUcgnl  ezpknatkn 
of  Utcni  as  due  to  a  pin-t-stablUbed  harmony^  ia  simply  a 
disguidcd  mudi>  of  shelving  tbem  as  iuexplicHble.  A 

further  criliciBm  i«,  that  tho«e  who  wixjuse  this  theory  dare 
not  apply  it  U-yoiid  a  narrow  raagc  o£  cases.  It  ia  uolv 
whtTp  the  <-onnexion8  between  paychifal  states  arc  abaolnte 
— as  in  thp  siwnlh'fl  foniw  of  thought  and  in  llii*  congenital 
initincta — that  lliey  fall  back  an"pre-*stabli3hed  bannony." 
Kut  tlu-y  idionld  either  go  tlio  entire  length  with  Leibnitz, 
or  not  go  witli  him  at  all.  li  thoy  a«iume  that  the  ailjiut- 
ment  of  inner  rulations  to  outer  relations  has  l>oen  in  arimit 
OtseB  fixed  beforehand,  they  ought  in  coniustency  to  aatunie 
that  it  hoH  Ik«ii  in  all  cases  fixed  beforehand.  If,  answering 
to  each  iiIisnlutcly-jMmiistent  connexion  u{  phenomena  in  the 
environment,  there  hn«  been  provided  some  a Iwolutely  per- 
sistent connexion  between  states  of  coDsciouaDOss;  why. 
where  the  outer  connexion  is  almost  absolulcly  persistent, 
and  the  inner  connexion  proportionately  poraiHtcnt,  must  we 
not  Bup|)OHp  a  spucial  pntvision  here  also?  why  must  we  not 
aupposL*  special  provisioua  forall  the  iniinitely-varied  degrees 
of  pcrsiiitrnceJ  The  unqunli6ed  adoption  of  the 

hviioila-sis  is,  howcTcr,  declined,  for  ob\-iou8  rciisons.  It 
would  involve  the  assertion  of  a  rigorous  necessity  in  all 
tlioi:gbt  and  action — un  a^sertiou  which  those  who  favour 
this  hypothesii!  are,  more  than  any  others,  disinclined  to 
make.  It  would  raise  the  awkwanl  question  why  at  birth 
there  is  not  as  grent  a  [lowcr  of  thinking,  nnd  of  thinking 
correctly,  as  at  any  subsequent  peri*Ml.  It  would  iniply  that 
men  arc  equally  wise  concerning  things  of  which  they  have 
had  no  experience,  as  conceruiug  things  of  which  they  have 
)iud  cxperienee.  It  would  altogctlier  negntive  that  advance 
in  enliglitcniiient.  which  characterizes  huoian  progrcaaiaa. 
In  short,  not  only  is  the  hji'pothcsis  without  foundation 
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in  our  knowledge  of  mental  phenomena;  but  acceptance 
of  it  would  iicin^stiitatc  rcjucUou  uf  all  such  knowledge  of 
uiental  pbenomeua  as  we  have  acquired. 

Contrariwise,  for  the  second  hypothesis  the  evidence  U 
overwhelming.  The  muliitndinoud  facts  commonly  cited  to 
illustrate  the  doctrine  of  association  of  ideas,  support  it. 
It  is  iu  harmony  with  the  general  truth  tliat  from  the  igno- 
nutce  of  the  iufaut  the  ascent  is  by  slow  steps  to  the  know- 
ledge of  the  adult.  All  tlicorie-a  and  all  mcthodis  of  educa- 
tion take  it  for  granted — are  alike  tiased  on  the  belief  that 
tlie  more  frequently  states  of  consciousness  are  made  to 
follow  one  another  in  a  certain  order,  the  stronger  hceomc8 
their  tendency  to  su^tst  one  another  in  that  order.  The 
sayings — *'  Practice  makes  [lerfect,"  and  "  Habit  is  second 
nature,"  reniiiiil  uk  how  loitg-establishcfi  and  universal  is 
the  conviction  that  such  a  law  exists.  Exemplitication  of 
it  is  fumiflhod  by  the  fact  that  mou  who,  from  iH-ing  diffe- 
rently circumstanced,  have  had  ditfereni  experiences,  reach 
different  generalizations;  and  by  the  fact  that  a  wrong 
conception  will  become  aa  firmly  established  as  a  right  one, 
if  the  external  relation  to  which  it  answers  has  been  aa 
often  repeated.  It  Is  iit  harmony  with  these  among  other 
familiar  truths; — that  phenomena  wholly  unrelated  in  our 
experience,  we  have  no  tendency  to  think  of  together;  that 
where  a  certain  phenomenon  has  occurred  in  many  rela- 
tions, we  usually  imagine  it  as  recurring  iu  the  relation  in 
which  it  has  most  freciuently  occurred;  that  when  we  have 
witncased  many  recurrence  of  a  certain  relation  we  c»me 
to  have  a  Mrong  Viehcf  in  that  relation;  that  if  a  relation 
has  been  daily  experienced  throughout  life  with  scarcely  an ' 
exception,  it  becomes  difHeult  for  na  to  conceive  it  as  other^ 
wise — to  break  the  connexion  Ixftweeu  the  states  of  con- 
sciousneas  repi-esenting  it;  and  that  where  a  relation  has 
been  perpetually  re|>eaT(>d  in  our  experience  with  absolute 
uniformity,  we  are  entirely  disabled  from  conceiving  the 
negation  of  it.  ,__ 
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The  only  orders  of  psycbical  sequences  not  obirioualy  b- 
eluded  by  this  general  law,  are  those  classed  a^  reflcji  lud 
instinctive — lli(«e  which  ore  appareully  e&tablitdied  befun 
any  experience  has  been  had.  But  it  is  pos^iblp  thai,  righd; 
interpreted,  the  law  covers  these  alao.  Though  reflex  tod 
instinctive  sequences  are  not  deteniiined  by  the  exprrieacw 
of  the  rn</»W</w«^  organism  inaiiifesling  tbcin;  yet  the  rx- 
perieiices  of  the  race  of  orgaQisnis  forniiug  its  anco«trr  nu* 
have  determined  thorn.  Hereditari'  trnn.'mii^it^in  applies  to 
paycliical  peculiarities  as  well  as  to  physical  ]jecnliaritieL 
While  the  modified  bodily  structure  prodiKHx]  bv  net 
liahilit  of  life  in  btxiucuthed  to  future  genprationit,  the 
modified  nervous  tcndeneies  pnxhieod  by  such  new  habite 
of  life  arc  also  bequeathed;  and  if  the  new  habitit  of  life 
becoiiio  ppniifliient  the  tetideneiee  become  permanent,  let 
us  glance  ut  thy  facts. 

Among  the  faniilicfl  of  a  civilized  nociety,  the  chan|^  of 
oocupatioii  and  habit  from  generation  to  generntinn  and  the 
intermarriage  of  faniilies  having  diiTereut  occupations  and 
habits,  ^eatly  confuse  the  evidence  of  {Ktychical  here- 
dity. Hut  it  needs  only  to  contrast  nnttnnal  characters 
to  8CC  that  mental  |iccnliaritip!»  caused  by  habit  become  here- 
ditary. We  know  that  there  are  warlike,  peaceftil,  nomadic, 
maritime,  hnutiug,  commercial,  races — races  that  are  inde- 
pendent or  slavish,  active  or  slothful;  we  know  that  many 
of  those,  if  not  all,  have  a  common  origin;  and  hence  it  a 
inferable  that  theee  varieties  of  dispoeition,  which  hav« 
e^ndent  relations  to  niotlea  of  life,  have  been  gradnally 
produced  in  the  counie  of  generations.  The  tendencies  (o 
certain  combinations  of  psychical  changes  hare  bcMMime 
organic.  In  domesticated  animals  ]>araliel  facti 

are  familiar.  Not  only  the  forms  and  constitutions,  but  the 
dispoeitionB  and  instincts  of  horses,  oxen,  ahcep,  piga,  fowls, 
have  become  different  from  those  of  their  wild  kindred. 
The  various  breeds  of  dogs  exhibit  numerous  varieties 
of  nxental  character  and  faculty  permanently  establiahed 
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bv  mode  of  life;  and  thoir  Bever&l  tendenciCB  aro  spoutane- 
ouslv  inanifosted.  A  young  pniuter  will  point  at  a  covey 
the  first  time  he  ia  taken  afield.  A  retriever  brought  up 
abroad  has  been  remarked  to  fulfil  hia  duty  without  instnic- 
lion.  lu  such  cases  there  ia  evidently  a  bequeathed  ten- 
dency for  Uie  psychical  changes  to  take  place  in  a  special 
way.*  Even  from  the  conduct  of  untamed  creatures 

ve  may  gatlier  evidence  havuig  like  implications.  Tlie 
birds  of  inhabited  conntrics  are  far  more  difficult  to  ap- 
proach than  those  of  iminhahited  ones.  And  the  manifest 
inference  is,  that  continued  experience  of  human  enmi^^ 
has  wrought  organic  change-s  in  them — has  modified  their 
iuRtineta — has  Blterc>d  the  connexions  among  their  peychical 
states.^ 

Of  the  two  hypotheses,  then,  the  first  is  supported  by  no 
positive  evidence  whatever,  while  the  second  is  supported 
by  such  positive  evidence  as  we  have-    That  the  inner  co- 

*  Itftd  Mr.  D«rwin*9  Origin  of  Spvifv,  been  pablishe*]  befon  I  wrottt 
thEt  pungmph,  I  ffbooltl.  no  doubt.  faaTo  to  qualifiod  my  words  as  to  r»- 
oogaizfi  "  setection."  natnml  nr  nrtiflcUl,  aa  &  ^Ktor.  Being  wriU«n,  how- 
enr,  I  pmfer  to  lot  the  posw^  remain  with  nothing  beyond  verbU 
ehMigt^.  uid  to  mah«  th«  needrul  qiuliflcktion  in  *  note,  I  do  thi«  pftrtly 
to  Avoid  an  tn(y)nreniftnt  <u>mi>Uc*1  ion  of  the  »tftt«ment  Bnt  my  chief 
nunn  in  thai,  whilo  hoMinj*  survirsl  of  the  fittest  to  be  ftiwAjvscD- 
openUtnx  <nuw>,  I  believe  that  ti>  c««c«  liko  thwo  It  is  not  Ibc  chief  otuse. 
The  rowooa  for  this  belief  are  irivcn  in  the  PrincipleB  of  Sioioffy,  %  166. 

t  I  w»Bann»owh»t  surprised  when  11  rcry  eomixtenl  critic  called  in  ques- 
tion this  modifleatlnn  of  inxtincts  in  birds;  and  failing  to  nrnf-mbcrtm 
what  aothoritr  1  had  alleged  lh«  fnet  (which  I  ttappoiwd  to  be  w«ll  known) 
I  woa  unable  to  jiutifr  myitclf.  An  Amerirjtn  friend,  who  was  prewnt, 
has  tituxi  }tmvi  to  good  as  to  forward  me  a  vodnoation,  in  the  form  of  an 
inddental  rwnark  contained  In  a  letter  front  Captain  William  Roynoldx. 
of  the  United  States  Nary.  Th!i>  letter  (iho  original  is  before  me)  Is 
written  from  Brook's  Island,  described  by  Captain  ReTnoIds  as  a  "litlte 
midge  ot  rand  in  the  midst  of  the  wide  PaciAr."  After  jn^ing  other 
pertknilanof  this  uninhabited  Island,  he  sa;^:— "The  b{^)s  won't  get 
out  of  the  w»v  of  our  people  when  wo  land,  but  show  flght  and  have  to 
be  kept  off  with  stMt%  During  lliix  m^/^*,  the  tropic  birds  Iom  thoir  tail 
feathers,  which  ar«  plucknl  from  them,  as  joa  woold  pull  a  bUd«  ot 
graae,  white  walking  orer  a  Held." 
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he«oaf  of  ptjdiieal  aUtea  tre  pre-ftdjmted  to  tbe  9vxt] 
pexBstencca  of  the  rdatioiit  ^whoHetd,  m  a  ffn^iikiiii 
which,  if  taken  litertllyf  mTolreB  ab«rditiea  so  gwl  tbi 
none  now  make  it  io  respect  of  anv  cohenoos  sbtb  tbt  mb- 
genital.  That  it  is  the  true  fiappoation  tn  so  imr  is  tlui 
}imit«fl  ran^  of  cases  is  caoeereed,  no  evidence  can  fat 
gi%*en;  since  otiIj  to  ooc  pireseni  at  the  creatioa  of  m 
organism  m  knowledge  of  pre-adjnficiDeat  pooaible.  So  fir 
u  the  facta  are  acceanble,  the  roppoeition  a  wboIH  it 
Tariance  inth  them;  and  it  is  entertained  only  when  iC 
cannot  be  Ivoiight  face  to  face  with  the  facts.  Oa 

the  other  hand,  the  i«i>p[M>^iiion  that  the  inner  rohesMns  an 
adjiiaterl  to  tite  outer  persistences  hy  acctunaiated  ex- 
perience of  those  oDter  persistences,  is  in  hannonj  with  ill 
our  actual  knowWIfre  of  mental  phenomena.  Though  in 
BO  far  aa  reflex  actions  and  instincts  are  concerned,  the 
exiierience'hjpotheeis  seems  insufficient;  yet,  its  seeming 
insuflicipncy  occurs  only  where  the  evidence  is  beyond  oar 
reach.  Nay,  even  here,  such  few  facts  ft»  we  can  get  point 
to  the  conclusion  that  automatic  psychical  connexions  remit 
from  the  refpstration  of  experiences  continued  for  number- 
lem  genemtiona. 

In  brief,  the  case  stands  tlnis: — It  isafrreed  that  all  psycJu- 
eal  relations  save  the  absolutely  indissoluble  are  determined 
by  experiennes.  Their  various  strengths  are  admitted,  other 
thingit  equal,  io  be  proportionate  to  the  multiplication  of  ex- 
periences. It  is  an  unavoidable  corollary  that  an  infinity  of 
Qxperienees  will  prudm-e  a  psychical  relatii>n  that  is  in- 
diatoliiblo.  Though  sttch  infinity  of  experienee^  cannot  bo 
ret'cived  by  a  single  individual,  yet  it  may  l>e  rorei%*e<l 
the  MicccwiDn  of  individuals  forming  a  raci?.  And  if  there 
a  tmnsmiMiion  of  induced  tendencies  in  the  neinrous  gyst 
it  is  inferable  that  all  psychical  relations  whatever,  from  the 
neceaury  to  the  fortuitous,  result  from  the  experiences  of 
the  eorrpeponding  external  relations;  and  are  so  bro' 
into  harmony  with  them. 
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Hence  the  pfrowth  of  intelligonoc  at  large  dcpcada  on  the 
law,  tiiat  whca  any  two  psTchical  states  occur  in  immediate 
succession,  an  effect  \s  produced  such  that  if  the  first  Gub- 
seqiiontly  recurs  there  ia  a  certain  teudency  for  the  second 
to  follow  it. 


§  190.  By  fill?  law.  if  it  in  thi>  tnie  one,  muBt  bo  interpret- 
ftble  aU  the  phenomena,  from  their  lowest  to  their  highest 
grades.  Let  tia  first  obeerrc  how  far  the  leading  deductions 
agree  wi(h  tlic  leaclinp  facts. 

A  manifest  corollary  from  the  law  is  that  the  pBycbical 
relations  in  any  orgnnitmi,  will  corre^ipond  best  to  thoflc 
physii-al  relations  it  conioa  most  in  contact  with.  The 
environment  iu  general  is  infinite.  The  environment  of 
each  order  of  creature  is  pmclioally  more  or  less  limited. 
And  each  onler  of  creature  ha8  an  environment  which, 
beffldes  being  limited,  is  practically  more  or  less  special. 
The  law  implicA,  then,  that  the  psychical  relations  displayed 
by  each  order  of  creature,  will  be  those  which  recur  the 
ofteneMt  within  the  range  of  its  experience.  And  we  know 
the  fact  to  Im?  ihat  they  are  so. 

Contemplating  the  animal  kingdom  at  large,  the  fir^t  psy- 
chical relations  establislied  ouglil'  to  Ito  Iho*^  answering  to 
the  most  prevalent  environing  relations  of  the  simplest  kind. 
Such  are  juat  what  we  find.  The  stationary  polype  with  out- 
stretched tentacles,  cnntracta  on  being  touched.  Now  a 
creature  that  w  not  itficlf  moving  can  be  tnnehe<l  only  by 
something  in  motion.  And  this  nniversal  relation  between 
collision  and  some  moving  IkxIv,  is  one  of  the  first  to  be  re- 
sponded to.  When  a  shadow  passing  across  a  nidimentary 
eye  is  followed  by  &  movement  in  tlie  creature  possessing 
that  eye,  the  internal  relation  between  the  impreasion  and 
the  motion  corTes[M>nds  with  the  relation  between  a  passing 
opacity  and  a  passing  solidity  in  the  environment;  and  this 
is  one  of  the  most  general  relations.  Various  analogous 
cases  will  suggest  themselves. 
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In  the  progw  of  Ufe  at  luge,  m  en  the  ptapw  «f  t!w 
bidiviJual,  the  adjoitBiSBt  o£  mso'  ttpifaaci—  le  < 
natenccs  n>o't  ^>^^  *ith  tbe  niqile  Bad  adi 
cmnpla;  seeing  tltat  both  wiihin  and  wnboat,  *«^ipi^«  r- 
Utknu,  hcinf;  nude  up  of  ain[4e  ODesr  eaniMit  be  maakStktA 
before  simple  ones  hare  been  eatafaHahed.  After  exfeomtB 
of  HMne  peniatent  relation  A  to  B  in  the  eorinmnMW  ha 
generated  a  peniatent  relation  betreen  d>e 
ebica]  atatea  tf  and  &;  and  after  aome  other 
relation  C  to  D,  haa  nmilartj  geaermted  a 
relation  c  to  d\  then,  If  in  the  ennronmcm  there  exirta  aa; 
relatt'tn  (ictwcen  the  relations  A  to  B  and  C  to  D,  it  beooma 
pouittle  for  ropeatod  cxperieaeea  to  generate  in  tfa«  arganiaB 

fA  relation  between  a  to  A  and  c  to  d.  Bot  it  is  tnaotfeetJj 
iiniMMtible  for  thia  to  be  done  ontil  tbe  relations  a  to  &  awl 
e  tod  have  been  thenuelvea  generated.  Tlua  dcdiMrtiuo,  tous 
we  Ron  to  be  in  complete  conformity  with  the  farts,  both  of 
iii'lividiial  evolution  and  of  pcntral  erolutioa. 

J-'urtlier,  it  most  follow  that  tbe  only  thing  reqtdred  for 
tiu>  MtahliBhment  of  a  new  tutenud  relation  answerim:  to  a 
new  external  one,  is,  that  the  organism  shall  be  sufHrirntIr 
developtTfl  to  cognize  the  two  terms  of  the  new  relation,  and 
that  Ijeing  thus  deTcloped,  it  fihall  be  placed  in  eireumstaneef 
preaont  the  new  relation.  Here  altvt,  thpTe  is  har- 
memy  between  the  dprioriinivrcnce  and  the  inference  from 
olMervation.  In  oitr  domestic  ouimala  there  are  con5tantl5 
formed  new  jieychical  relations  answenng  to  siich  new  phy- 
1  relations  an  linro  terms  sufEeicntly  simple  to  he  |ior- 

ved.  And  in  liiiinan  civilization  we  ww  the  truth 
illmilnitivl  in  the  progreas  to  wider  and  wider  general- 
Erjitiona. 

Iftit  the  validity  of  the»e  !iorora1  corollaries  will  beoooie 
morn  apparent  an  we  proceed,  let  ua  now  pass  on  to  coa- 
templotc  the  growth  of  Intelligence  under  ite  leading 
aspQcta. 


CHAPTER  TV. 


'Rr.Vl.T.X    ACTIOS. 


§  191.  TTnder  Its  aimple»t  form,  HcBux  Action  is  the 
seqiieii<.-e  of  a  singlu  contraction  upon  a  SDgle  irritation. 
A  rapie  manifestation  of  this  sequence  miirkrt  llio  dawn  of 
sensitive  life;  and,  indeed,  it  is  chiefly  because  tLey  shrink 
on  l>ping  touched,  that  many  of  the  simpler  animals  arc 
rcoognized  as  living. 

But  though  in  the  nioTement«  of  Zoophytes  it  ia  fore- 
ehudowed,  Reflex  action  pri>per  ia  exhibited  only  when 
we  ascend  to  creatures  in  which  there  exwt  ncn'es 
and  mtiscles.  In  such  creatures,  the  response  is  effected 
not  through  the  agency  of  the  one  uniform  tissue  consti- 
tuting the  body,  n-liich  i^  at  once  irritable  and  contractile; 
bat  the  irritability  is  confined  to  ono  spcciali7.ed  Htruc- 
turo,  while  the  contnictility  is  confined  to  another  special- 
ized structure;  and  the  two  structures  are  placed  in  such 
relation  that  irritation  of  tho  one  is  followefl  by  contraction 
of  the  other.  Some  impression  b  made  on  tho  peripheral 
termination  of  a  ner^'c;  the  molecular  motion  it  sets  up  is 
propagateil  along  the  nene  until  it  reaches  n  ganglion;  the 
large  quantity  of  molecular  motion  there  diftcngaged,  dis- 
ehargrw  itwif  nhmp  another  nerve  proceeding  from  the 
ganglion  to  a  muscle ;  and  thus  the  stimnUia  carried 
thmngh  an  afferent  nerve  to  some  lihtro-motor  centre,  is 
thence  rtfieeUd  in  nniltiplietl  amount  through  an  efferent 
oerrc  to  the  contraetiie  agent. 
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In  this  simplest  fonii  "f  (HViiiiml  notion  we  see  a 
intrrnal  rctaiion  odjni'hr.l  i-.  n  single  extonuil  reUtiDn. 
Any  one  of  tlio  mokfrv  nn  the  arm  of  ii  cuttlp-fiah  that  bit 
bw-n  (lOpflnitM  fmni  tlie  Iwwly.  will,  niiHor  tho  infltteoce  of 
iiH  nwii  intlufii'iidL-Ql  gaii|;Uou»  attach  itttvlf  to  n  subvUooe 
plofed  in  contact  with  it — tbe  Qatublishinl  n'tation  betwea 
thi>  tactual  and  inU!<rulRr  rlinn^Cf^  in  the  siirker  an<l  ii< 
ganglion,  ie  [larallel  to  the  nnifomi  relation  Iietwern  r^w- 
anpe  and  ext^^nsion  in  ita  environment — the  inner  cohnioB 
of  {>9y('hi(>a1  statoii  ia  as  penMt«nt  aa  u  the  onior  relation 
between  attribiite«.  jVnd  if  we  remeniber  that  in  tbe 
actions  of  the  cuttle^fiah  i\m  inner  relation  is  pcrpetnallj 
being  rejieateil  in  responae  to  the  outer  relation,  we  sec  huw 
the  orp;anizalion  of  it  In  the  apctnea  answers  to  the  infinitiidr 
of  expericnrrii  received  by  the  q)ociea. 

§  192.  Reflex  action  being  the  loweet  fonn  of  parRhioal 
life,  ia,  bv  implication,  moet  noarlv  related  to  phyaical  life: 
in  it  we  aeo  the  incipient  differentiation  of  the  tva  Tliia 
truth  may  bo  diwerned  from  several  pi>inta  of  viffw. 

It  waft  shown  that  the  eontraelion  which  oecura  in  a 
polype  when  tonchcd,  or  ntlierwiw  stimulated,  probably 
naultft  from  the  increased  vital  change  which  the  stimiilm 
prwincea  in  the  (lihtnr1>cil  tiasuet)  (§  140);  and  though  one  of 
thcflc  reflex  actions,  us  of  a  ccphalopod'a  snckcr,  ia  effected 
in  a  more  definite  and  more  compHenled  way,  yet  tt  dofa 
not  so  far  iliffer  as  to  l«?  removable  from  the  class  of  phy- 
sical actions.  Mostly,  it  would  lie  considered  as  a  misuse  of 
words  to  call  it  paychieal.  So  that  while  as  belonging  to  the 
order  of  vital  cliangeg  which,  in  their  higher  complications, 
we  dignify  as  psychical,  it  may  bo  convenient  to  claaalfy  it 
as  psyehieat;  yet  it  must  V  admitted  that  in  position  it  is 
tTHmtitional.  Again,  in  we]  I -organized  ereatnrrs, 

the  physical  life  is  itself  n''giilare<l  by  retlex  actioiL<<.  Those 
rhythniicft]  movements  of  the  alimentary  canal  which  follow 
the  introduction  of  food,  are  of  reflex  origin;  as  are  alao 
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thosc^  prooosBOs  by  wliicli,  under  tlie  same  stimiilug,  the 
digestive  fluids  arc  prf-pnred  and  poured  out-  Tlio  varioiia 
viscera,  too,  perfomiing  each  its  »^parace  fuucdoTi,  must 
have  their  relative  acti\ntio8  adjiwled;  aiid  the  due  bal- 
aucing  of  them  is  effectix)  hy  reBex  action.  It  is  held  that 
the  change*  in  the  state  of  each  vtscus  are  impressed  on  the 
nerves  pnx'eedinp  to  ganglia  in  tho  sympathetic,  wlience 
tiiey  are  reHecied  to  the  other  viscera;  so  chat,  for  instanee, 
when  the  stomach  haa  been  filled,  the  stimulua  it  diffuac? 
through  this  ohannel  to  tho  heart  and  lungs,  causes  them  to 
itend  it  an  increaaed  quantity  of  aerated  blood.  In 

yet  another  reHiiecl  may  we  see  a  close  alliance  between  the 
physipnl  lifn  and  this  nascent  psychieal  life.  As  was  Rhown 
in  a  foregoing  chapter,  tho  psychieal  lifo  is  broadly  distin- 
guished from  the  physical  life  by  the  peculiarity  that  its 
changoa,  tntttead  of  being  aimultaneous  and  successive,  am 
Biieoessive  only;  but,  as  was  slso  shown,  this  peculiarity 
makes  its  apjwaranre  gradually,  and  ljecome«  marked  only 
when  the  psychical  life  becomes  high.  Now  the  reflex 
Betions  in  whieh  the  naaeent  psyehieal  life  is  seen,  are 
nearly  as  much  charartcrized  by  simultaneity  as  are  the 
purely  physical  actions.  A  great  mimber  of  these  simplest 
nervous  changes  go  on  quite  independently  in  the  same 
organism  at  the  same  moment.  Once  more,  the 

proximity  of  these  reflex  actions  to  the  physical  life  is  im- 
plied by  their  unconsciousness.  Xot  only  in  co-ordinating 
the  visceral  processes,  bnt  also  in  co-ordinating  the  pro- 
cesses of  perception,  there  constantly  go  on  reflex  actions 
of  whieh  we  have  no  immediate  knowledge;  as  thtjse  by 
which  the  focus  of  each  eye  is  adjusted  to  distances  and  tho 
closure  of  the  iris  adapted  to  the  quantity  of  light.  Other 
reflex  actions  of  which  we  can  iako  direct  cognisance — as 
that  of  breathing — can  go  on  witlioui  our  thinking  of  them. 
And  others  which  are  commonly  accompanie<.l  hy  locfti  sen- 
sation— as  when  the  foot  is  withdrawn  from  something 
which  tickles  it — are  found  to  be  moat  energetically  pe^ 
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formed  when,  fratn  some  spinnl  legion,  local  aemation  hit 
Ihvu  aboliabcnl.  Remembering  liuw  nearly  tuici>iucioua  oar 
own  loconiotive  actioiu  become  when  we  are  absorbed  ii 
llioupht,  it  itt  infcrabit?  that  in  tTRatumi  wlioeo  reflex  loco- 
nioiivc  ntiions  are  congenituUv  [wrftn.-t,  ihc^v  art*  (piite  an- 
fitrkstTJoiia.  The  rapid  alt^^mations  of  a  ccntt|tede''fl  leg  ori 
([y'i  win^,  are  probably  aa  aiitoiiiatio  a«  are  ilio«e  of  i 
8team-«ngine  puton;  and  may  be  coK>r<.liTiated  after  a  geoe- 
rally  analogoua  manner.  Juat  as,  in  a  steam-cuginer  Uus 
arrival  of  tlie  pistun  at  a  certain  |)oint  is  necesfiarily  meaaa- 
panifKl  by  the  oiH--iUDg  of  a  valve  tH.Tong  to  admit  Uie  steam 
wliioh  n-ill  drive  the  piston  in  the  reverse  direction;  bo,  in 
one  of  these  rhythmirally-raoving  orfi^nR,  the  iwrfonntnce 
of  each  motion  ends  in  bringing  the  organ  to  a  potiitioD  in 
which  the  stimulna  to  an  opposite  motion  acts  upon  it. 

Dut  Uiough,  from  all  pointa  of  view,  ICeflex  action  is  wen 
lo  be  iL  Bitecios  of  change  very  Utile  removed  from  the 
physical  changca  constituting  vegetative  life;  yet  even  in 
it  wc  may  disoom  a  fulHlmeut  of  the  primordial  conditions 
to  condcionsnoss.  In  the  Inweat  eonccivuhle  type  of  con- 
Bcioii8ne!i9 — that  pnKlucei]  by  the  alteniation  of  two  statn 
— tliere  are  involved  tlie  relationo  eonetituting  the  forma  of 
all  thought.  And  Buch  an  alternation  nf  two  statps  is  just 
that  which  oocurs  in  the  ganglion  connected  with  one  of 
these  rhythmically-moving  organi. 

§  193.  From  that  lowest  kiu<l  of  Heilcx  action  in  which  a 
Binglc  impressinn  proitnces  a  single  contraction,  the  ascent 
in  to  cnniplientinnii  in  the  stiinnli  and  in  the  acta  reeiiliinp 
from  them.  There  is  no  proriae  distinction  lietween  a  sitigle 
contraction  and  a  combination  of  contractions.  From  the 
excitation  of  dispersed  muaculnr  fiUrcn  to  the  excitation  of 
fibi-e«  aggregated  into  definite  bundle,*,  the  transition  is 
insensible;  and  there  is  similarly  a  gradual  pnsaage  from 
single  contractions  to  combinations  of  contractions.  Hence, 
under  the  head  of  ReBex  action  there  are  claaeed  numerotu 
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in  whicL  a  wliule  group  of  iimscular  motions  result* 

iiu  one  inipressiuu.  TLe  dwapitated  frog  whicb  leaps 
when  one  of  he  feet  is  irritated,  sup]tlie3  an  illustration.  To 
examine  the  varietifs  ami  rotiiplexiiics  of  Reflex  action,  is 
the  caak  of  the  physiologist  rather  than  of  the  psychologist. 
ITere  it  concerns  ua  merely  to  note  the  bearing  of  the  phe- 
nomena on  the  general  arjninient. 

We  have  to  observe  that  these  simplest  of  [Kychical 
changes  correspond  to  exterual  relations  which  are  only 
one  degree  more  Mitec-iulized  than  the  rehuioos  to  which 
physical  changes  correspond.  While  the  processeii  of  the 
purely  vegetative  life  are  in  adjustment  with  those  most 
general  relations  between  nutriment,  oxygen,  lemperature, 
moisture,  light,  which  jwrvade  the  environment  at  large; 
these  lowet«t  processes  of  the  animal  life  are  in  adjustment 
with  the  most  p^^neral  relations  of  the  solid  bodies  con- 
tained in  the  environment;  m  ihoee  between  tangibility 
and  solidity,  motion  and  life. 

Further,  it  is  to  bo  noticed  that  in  conformity  with  the 
ijaw  of  intelligence,  we  have,  in  one  of  tbeae  reflex 
U)  established  eonneiion  bet^veen  t\vo  psychical 
states  answering  to  an  established  connexion  between  two 
external  phenomena.  Not  that  the  inner  tendency  is 
exactly  proportionate  to  the  outer  persistency.  In  many 
eaaes  it  is  absolute  in  the  organism  though  hy  no  means 
absolute  in  the  environment.  And  this  is  just  what  is  to 
be  looked  for  among  those  manifestations  of  nascent  in- 
telligence; since  the  adjugtraont  of  the  inner  tendencies  to 
the  outer  persistencies,  being  the  law  of  intelligence  in  the 
abstract,  cannot  be  fulfilled  where  the  Intelligence  is  iu- 
cipient. 

Ij»8tly  mnr  he  named  the  faet,  that  these  indissolubly- 
eonnectcd  pavchieal  states  exist  where  there  are  pcrpetnally- 
rej>eated  experiences  of  the  external  relations  to  which  they 

swer. 


CHAPTER  v. 
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§  194.  Xot  imag  tlic  word  as  the  nilgar  do,  to  de^ 
aU  otlier  kiudit  of  iDttd]igence  thaD  tbe  bunuui.  but  r| 
ing  it  to  ttB  propiT  sign iticat ion,  Instinct  oiay  be  del 
as — compound  rv'flex  actiuii.  I  say  dcstrribcd  ratbtid 
defined,  Mno<>  no  clear  line  of  dotnarkation  can  be  ii 
bctu-of-n  it  and  itimitir  reflex  action.  As  remarked 
but  section,  the  dirigit-ffwior  |>rocesde9  whioli  reflex  | 
■bow  us,  {HUM  by  dogree*  frf>m  the  simple  to  tbe  coi] 
■nd  0  cursory  inspcctioa  of  tbe  facts  sbows  iu  tbj 
rMpio-moiQr  proceeaofl  do  tbe  like.  Xcvertbcless  wi 
conveniently  distingutah,  aa  a  higher  order  of  tbc«e 
matic  nervous  adjuBtmcDts,  thoee  in  which  complex  ^ 
produce  complex  movements. 

That  the  propriety  of  thus  marking  off  Instuacti 

primitive  reflex  action  may  be  clearly  seen,  let  iq 

exuniplcR.    "  A  fly-t-atcber,"  bb^-s  Dr.  Oari>enler,  "  in 

ately  after  ita  exit  from  the  egg,  bue  In-en  known  to  p 

ami  rapture  an  insect — an  action  which  reqiiiren  i 

cxncl  iipprt'cintiim  nf  (lisfnnce,  as  well  as  a  power  o 

ciacly  rrguliiting  tlic  muscular  movements  in  accoi 

with  it."    Now  this  action,  which  is  proved  by  tbe  oj 

stances  to  he  purely  automatic,  implies  the  comhinat 

many  stimuli.    Tbe  pxeitHtion  nf  certain  retinal  nervfl 

must  bo  one — an  excitation  which  is  itself  a  Bomewl 
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cial  combination  of  excitations.  Another  component  in  the 
general  stimulus  must  be  that  procec<liiig  from  the  muscles 
by  which  the  e_vea  tire  directed.  Aud  yet  another  compoueut 
Uiuiit  be  that  proceeding  from  the  muacles  which  alter  the 
focal  adjUBtiueuts  of  the  eyes.  Without  impressions  pro- 
ceeding from  both  these  seta  of  muHcloH,  it  wouhl  l>c  im- 
poe»ibtc  for  the  head  to  be  guided  in  the  right  direction,  or 
for  tlic  bealt  to  he  closwl  at  the  right  moment.  Thus  the 
action  implies  imprcsMons  on  retinal  nerves,  impressions 
on  nerves  proceeding  from  muscles  which  move  the  eyea, 
and  impressions  uu  nen'es  prtKrcttdiug  from  muscles  which 
adjust  their  Iciuich — implies  that  all  these  nerrcs  are  excited 
Bimultanconsly  tn  8]>ecial  wsn-s  and  degrees;  and  that  tho 
complex  co-ordiuatioD  of  muscular  contractions  by  which 
the  Ay  is  caught,  is  the  result  of  this  complex  co-ordination 
of  stimuli.  Of  such  co^irdinated  acts  automati- 

cally resulting  from  co-ordinated  stimuli,  we  have  many 
illuatrations  in  onrselvca.  Though  originating  in  volition, 
our  ordinary  movements  arc  performe/1  in  a  nioile  jnat  like 
that  desL'ribed.  "When  putting  out  the. hand  to  grasp  an 
object  before  us,  we  are  unconscious  of  the  particular 
muscular  adjustments  made.  Wc  see  the  object,  and  in 
reepcKise  to  the  wish  for  it  the  arm  is  moved  in  a  fit 
way.  But  were  any  of  the  various  neiroiiB  stimuli  in- 
volved in  the  perception  obsent,  the  arm  would  not  be 
guided  aright.  That  is  to  say,  the  special  muscular  co-or- 
dination is  due  to  the  special  coK)rdination  of  sensations 
received  from  the  eye  and  its  adjuncts:  volition  being  con- 
cerned merely  in  setting  the  proccta  going.  One  of  these 
actions  of  our  o^vn  rljffers  from  that  of  the  newly-hatched 
fly-catcher  mainly  in  thi9,  that  whereas,  in  ourselves,  the 
imprefsinnB  and  motions,  being  almost  infinitely  varie>(l  and 
severally  repeated  with  oomparativo  infreqnency,  are  not 
congenitally  co-ordinated  but  are  co-ordinated  in  tho  course 
of  our  first  yearn;  in  the  fly-catrher.  descended  fnnu  a  race 
in  which  a  special  combination  is  perpetually  repeated  by 
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'every  individual  UirQugLuut  life,  this  combiiiatioo  is  reailv* 

■orgHiiized. 

80  that  while  in  tho  primidre  forms  of  re6cx  action  a 
■ingle  imprcfwioii  Lh  followed  by  a  single  contraction:  whilo 
in  the  more  developed  fonus  of  reflex  actiuu  u  single  im- 

[preonon  is  followed  by  a  coiubinatiori  of  contruetiuna;  is 
this  which  we  distinfruiHliud  na  InatinctT  a  combination  of  ini- 
preieiuns  is  followed  by  ■  combination  of  (*<iiiirHctit>nii;  hikI 
the  higher  the  Inetinct  the  more  complex  am  lioth  the 
directive  and  executive  co-ordinatioiu.  CarrvJng  wJih  u 
this  poneeption,  let  m  now  contemi^te  the  ftic{»  in 
ncxion  with  the  general  laws  we  are  tracing  out 

§  195.  Instinct  is  obvionsly  further  removed  from  pi 
physical  life  tlian  is  simple  reflrx  action.  While  fumpln 
(jeflex  action  is  eomnion  Ui  the  internal  visceral  proce*B« 
and  to  the  proccwics  of  external  adjnjitincnt,  Inetinet  i>i  not 
There  are  no  instincts  displayed  by  the  kidneys,  the  hlng^ 
the  liver:  they  occur  only  among  the  actions  of  that  ncrvo- 
muscular  apparatus  which  is  the  agent  of  psychical  life. 

Again,  the  co-ordination  of  many  atimuli  into  one  sti- 
mulus is,  so  far  as  it  goes,  a  reduction  of  diffoacd  siinul- 
taneoun  I'liangeft  into  concentrated  serial  changes.  Whetlicr 
the  combined  nervous  acts  which  take  place  when  the  fly- 
catcher seizes  an  insect,  are  regarded  as  a  series  j^aaaing 
'through  its  centre  of  co-ordination  in  rapid  succession,  or  as 
^eonaolidated  into  two  successive  ataten  of  its  centre  of  co- 
ordination, it  Is  equally  cle^r  that  the  changes  going  on  in 
its  centre  of  co-ordination  have  a  much  more  doctilod  linear 
arrangement  than  hnve  the  changes  going  on  in  the  acat- 
tercd  ganglia  of  a  centipede. 

In  il8  higher  formt^,  Instinct  io  probably  accompanied  by 
a  nidimontary  oonsciousneBa.  There  cannot  be  co-ordinntion 
of  many  stimuli  without  some  ganglion  through  which  they 
are  nil  brought  into  relation.  In  the  process  of  bringing, 
them  into  relation,  this  ganglion  must  be  subject  to  thai 
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influence  of  each — must  undergo  many  changes.  And  the 
quick  sucei-asioii  uf  t'huiigcs  in  a  gniigHon,  implying  as  it 
(1oc>t  perpetual  experieDCGs  uf  differences  and  Ukenrasra, 
constitutca  the  raw  nmtcrinl  of  conscioiisncaa.  The  implica- 
tion ii  that  aa  fast  m  Instinct  is  developed,  some  kind  of 
consciousaeM  l>ecoinc8  nascent. 

Further,  the  iuntinetive  actions  are  more  removed  from 
tlic  actions  of  simple  IkhIUv  life  in  this,  that  tbey  answer  to 
external  pLenumeiia  which  are  more  complex  and  mora 
special.  While  the  purely  jihysical  processes  poing  on 
throughout  the  organism  respond  to  those  moat  general 
relations  common  to  the  environment  as  n  whole;  while  the 
simple  reflex  ucliuns  respond  to  some  of  the  general  relations 
common  to  tlie  individual  objects  it  contains;  tlieee  com> 
pound  reflex  actions  which  we  class  as  instincts,  respond  to 
those  more  involved  relatinns  which  cliaracterize  certain 
orders  of  ohjects  and  actions  as  distinguished  from  others. 

Greater  differentiation  of  the  psychical  life  from  the  phi^ 
sieal  life  is  thus  shown  in  sereral  ways — in  the  growing 
distinction  between  ihe  action  of  the  vegetative  and  imimal 
8_>'5tcms;  in  the  increaening  serialily  of  the  changes  in  the 
animal  system;  in  the  comw^quent  rise  of  incipient  con- 
ftciousness;  and  in  the  liiglier  HjwciHHty  of  the  outer  relalions 
to  which  inner  relations  are  adjuste*!:  which  last  is  indeed 
the  essence  of  the  advance,  to  which  the  others  are  aeoeesary 
accompaniments. 


§  196.  We  are  now  prepared  to  inqniro  how,  hy  ae- 
cnniulated  experiences,  compound  reflex  actions  may  be 
developed  ont  of  simple  ones. 

Let  US  be^n  with  some  low  atpiatic  creature  poaseesing 
rudimentary  eyes.  Sensitive  as  such  eyes  are  only  to 
marked  changes  in  the  quantity  of  light,  they  can  be  affeetod 
by  opaque  bodies  moving  in  the  surrounding  water,  only 
when  such  bodies  approach  close  to  them.  But  bodies 
earned  by  their  motion  very  near  to  the  orgauina,  will,  by 
2g 
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their  further  motion,  ho  hrouj^ht  in  contuRt  with  it 
oases  ill  u-hk-)i  un  external  objct-l  passes  t>y  uliuost  at  a.  tii 
gent  to  thot  part  of  the  orgMiigiii  where  the  mdimenury 
ia  platTOii,  BO  as  nearly  to  toueli  the  surface  but  not  quid 
murit  be  exenptiniial.    In  itit  earliest  forms  eight  is,  as  Itefo: 
said,  little  more  than  antici|)atory  touch  (§  i4i):  risuil 
imprciisionii  are  hahitimlly  foHoM'nl  l>y  tactual  one«.     Rut 
tactual  itiipro*.'U<ms  ai*c,  in  all  these  creatiircs,  habitually 
followed    by    contractions — contractioiu    wliich,    as    kom 
IKjinte^I  out  in  §  140,  are  probably  the  necessary  effects  ot 
lufchaiiically  ace clera ling  the  vital  changes — coniracUous 
which,  under  like  stimuli,  occur  even  in  certain  plants,  and 
are  ao  ahown  to  bp  proijncihlp  by  alterations  in  the  proeea&es 
of  purely  pliysieal  life.     Reault  as  they  inay,  however,  ii  i 
beyond  question  that  from  the  soophytes  upwards,  ton 
and  contractiuii  form  an  habitual  setjuence;  an<l  hence, 
creatures  whose  incipient  vision  amounts  to  little  more  th 
fill  til?  ii>atory  tnufh,  there  Pimstantly  occura  the  8Ucce«ioi 
— a  visual   impression,   a   tacttwl    impreanont   a    contrac- 
tion. Now  the  evohition  of  a  nervoua  system  is  a 
necenaiy  concomitant  of  that  specialization  which  originates 
the  senses.  On  the  one  hand,  until  the  general  sensitiveness 
is  in  some  degree  localized,  the  internunciat  function  of  the 
nervouB  ttystem  cannot  exist;  ami  on  the  other  hand,  no  such      ' 
localized  sensitiveness  can  exist  without  somothing  in  the 
shape  ijf  nerves.    A  nascent  sense  of  sight,  therefore,  implies 
a  nascent  nervous  conununication.    And  along  with  a  nas- 
cent nem-oii8  communication  we  may  see  the  first  illustration 
of  the  growth  of  intelligence.     If  psychical  states  (using 
the  tenu  in  its  widest  sentic)  which  follow  one  aiiotlier  ttme^J 
after  time  in  a  eortain  order,  become  every  time  more  elosely^f 
connerteH  in  this  order,  so  as  eventually  to  become  inacpar-^ 
able;  then  it  must  happen  that  if,  in  (he  exiwnence  of  any 
speciest  a  visual  impresaion,  a  tactual  impresfflon,  and  a  con- 
traction, are  continually  repeatetl  in  this  succession,  the 
several  ncr^'ous  slates  produced  will  become  so  conaoUdatf 
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ihftt  the  first  caanot  bo  caustnl  without  the  others  following 
— the  visual  improaaion  will  he  instantly  succeeded  by  a 
nerrous  excitation  like  that  which  a  tactual  unpreasion  pith 
duces,  and  thia  will  bt-  iustHUlly  succeeded  by  a  conintctlon. 
There  will  thu:<  oceur  a  uontructiuii  in  anticipation  of  touch. 

What  must  result  from  a  further  development  of  vision? 
Evidently  iho  aaiiio  iMnlica  will  bo  discpnieil  at  greater 
distances,  and  smaller  boilieB  will  be  discerned  when  eloae 
to.  Both  of  these  must  produce  obscurations  which  arc  faint 
in  conipariaon  with  that  ol>9curation  produced  by  a  large 
body  about  to  strike  the  creature's  surface.  But  now  mark 
the  accompanying  experience.  A  faint  obscuration  will 
not,  like  an  extreme  one,  be  habitually  followed  by  a 
strong  tactual  impression  ^nd  a  subsequent  contraction.  If 
caused  hy  a  gi-eal  mass  passing  at  some  di.stanee,  there 
will  probably  be  no  collision — no  tactual  impression  at  all. 
If  caused  by  a  little  mass  which  la  very  near,  the  coUiaion 
that  follow»  will  be  comparatively  slight — so  slight  as  not  to 
excite  a  violent  contraction,  but  only  such  tenaon  in  the 
mtisciilar  apparatus  as  is  seen  in  any  creature  about  to  seize 
upon  prey.  This  is  by  no  means  an  assumption.  Among 
animalit  in  general,  onrxelvcs  included,  a  nervous  impression 
which,  if  slight,  simply  rousea  attention  and  braces  up  the 
muscles,  causes  convulsive  contortions  if  intense.  It  is  there- 
fore a  deduction  from  a  well-established  law  of  the  nervo- 
muscular  i<ystem,  that  a  creature  possessing  this  somewhat 
improved  vision  will,  by  a  partial  ohscm-ation  of  light,  have 
its  muscles  brought  into  a  state  of  partial  tension — a  state 
fitting  them  either  for  the  seizure  of  a  small  animal  should 
the  partial  obscuration  be  caused  by  the  impending  collision 
of  one,  or  for  sudden  r^-treat  into  a  shell  should  the  obscura- 
tion be  increased  by  the  near  approach  of  a  larger  animal. 
So  that  even  from  this  simjde  advance  there  arises  a  some- 
what great  speciality  and  complexity  in  the  inner  relations 
answering  to  outer  relations. 

Instead  of  a  stationary  creature,  suppose  the  creature  con- 
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teiiiplateil  tu  be  one  thut  lmMtu«l1y  inov(>t^  aVtout 
water;  ami  BUp|Mifle  a  furtlier  (levflojtiiicnt  of  tht!  tiyc 
development  coiisiAting  in  enlar^meut  of  each  rctiua,  and 
siibrjivmon  of  it  into  Bcptirate  scnsitiro  ngonlA.  In  nich  a 
creature,  the  ejea  are  subject  lo  peqwliudJy-chanyng  im- 
preaalonB  prixiueed  by  the  objects  nmid  which  it  ewinuL 
Tho0o  imprcsaons  fuM  on  different  purts  (if  itA  retina-, 
according  to  the  praitions  of  ihc  objeetd  innking  tbf 
Idtertllj-placed  bodies  either  affect  one  retina  only,  or 
much  more  than  the  other.  Bodies  nbovo  have  thoir  ii 
cast  on  the  lower  parts  of  ita  rettnw.  Boflicti  l»elow, 
visible  at  alt,  cast  images  on  their  npper  parte.  Of  the  iuh 
prcssions  ihiw  made,  however,  few  are  <lirectly  followid  ly 
tactual  impreesiunt*:  the  creatiireV  forward  mnrement  car 
rics  it  away  from  the  objeetfi  making  them.  Only  when  the 
imprewion  made  by  a  lateral  object  tit  Iwth  very  strong  and 
changes  very  rapidly — only  when  it  is  the  iiupre»!oii  pro 
duce*!  by  an  approaching  larger  animal,  will  there  result  any 
motor  excitation.  Faint  and  slowly-changing  lateral  iropn»- 
aioDB,  not  I>eing  habitimlly  followed  by  tactual  inipreesioiia, 
will  not  affn^t  thi'  Hctiona.  But  now  mark  that  there 

are  certain  visual  inipreaaiona  which,  though  nor  strong,  an 
habitiiHlIy  fDllnwwl  by  tactual  otic*  of  a  particular  kind. 
I  refer  to  the  visual  impressionii  made  by  amall  objeetj  id 
front  When,  during  the  ereaturc*s  paaeage  through  the 
water,  certain  parta  of  it«i  two  retime  are  Bimultancously 
affected  by  inipreasionH  of  moderate  fltrength;  it  commonly 
happens  that  immediately  afterwards,  the  feelers  and  head 
come  in  contact  with  something  serving  for  food.  A  visual 
impresition  of  a  speeiul  kind,  is  followed  by  a  tactual  im- 
pression on  tho  prehensile  organs;  and,  cousetpiently,  by  all 
those  muscular  actions  which  the  presentation  of  food  to 
them  calls  forth.  The  often-recnrring  siieeeasion  will  be 
this: — Slight  excitation  of  a  particular  double  grrmp  of  re- 
tinal nerves;  excitation  of  the  nerrea  of  the  prchensilv 
organs;  excitation  of  a  special  set  of  muscles.    And  these 
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three  [isyohical  Htates  being  babitual1,v  oonnected,  must,  b; 
repctitioii  in  countless  generations.,  become  eo  coherent  that 
the  speeial  visual  impression  will  directly  call  forth  the  mas- 
cular  action*  bv  which  prey  i»  seized.  iCventnally,  the  wght 
of  H  HinuU  objetrt  iti  frimt  will  uauAe  the  various  moliune 
requisite  for  the  capture  of  prey. 

Jlero,  then,  we  sec  how  one  of  the  Binipler  intrtincta  will, 
iimUrr  the  requisite  conditioua,  be  estiiblislied  by  accumu- 
lated experiences.  Let  it  be  granted  that  the  more  fre- 
quently psychical  states  occur  in  a  certain  order,  the 
lilroDger  becumes  their  tendency  tu  cohere  in  that  order, 
until  they  at  last  becbuie  ineeparable;  let  it  be  granted 
tliat  this  tendency  is,  in  however  slight  a  degree,  inhoriwd, 
BO  that  if  the  experienees  remain  the  same  each  succeasive 
generation  bequeaths  a  Bomewbat  increased  tendency;  and 
it  f<">!lows  that,  in  caacs  hkc  the  one  describe*!,  there  must 
eventually  result  an  automatic  connexion  of  nervous  actions, 
corre6]tondiiig  to  the  extenial  relatione  ))erpetually  ex- 
perienced. Similarly  if,  from  some  change  in  the  en- 
■rironment  of  any  species,  its  members  are  frequently 
brought  in  contact  with  a  relation  having  terms  a  little 
more  involved;  if  the  organixation  of  the  species  is  so  far 
developed  as  to  be  improsgible  by  these  terras  in  close  buc- 
cession;  then,  an  inner  relation  eorrespondiug  to  this  new 
outer  relation  will  gradually  be  fonii(?d,  and  will  in  tbe  end 
become  organic.    And  w  on  in  suhaetiuent  stages  of  pro* 

gTOBfl. 

This  of  course  is  intended  merely  as  n  nule  indication  of 
the  mode  iii  which  tbe  general  principles  enunciated  explain 
tbe  development  of  instincts.  The  law  of  intelligence  being 
that  the  strengths  of  the  inner  cohesions  between  psychical 
states  must  be  proportirmatc  to  the  pcrsiKtrncos  of  the 
onter  relations  symbolized;  and  the  development  of  in- 
telligen<*e  in  conformity  with  this  law  being,  in  all  casea 
of  which  we  have  direct  knowledge,  secured  by  the  one 
simple  principle  tliat  experience  of  the  outer  rolations  pKh 
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duces  the  inner  cobcssione  and  mokes  Uio  iimer  cobenoiB 
strong  in  proportion  u  the  onter  rclfltiona  «re  iiernstcnt; 
it  waa  requintc  to  inquire  whrilier  thf  itttellifc^ucc  fon 
ing  whose  genesis  we  Lave  no  direct  Icnowlodge,  had 
babl/  a  like  origin.  And  reasoning  dcducti\'cly  from  i 
conditions  of  tho  ca.fv,  wc  conctudc  that  this  Bsme  &ini 
principle  b  sufficient  to  account  for  the  facts — or  rather,  for 
a  l\^M!  of  them.  To  trace  out  the  actual  devcJopmcnt  of 
instincts,  in  their  infinite  varieties  and  complies tiona,  mujit 
ever  remain  impossible:  adequate  data  arc  not  to  he  liii<i. 
The  foreigoing  is  to  be  taken  simply  as  an  adumbration  ij>f 
the  probable  mode  of  development. 


M 


S  197.  WHiat  must  he  the  ulterior  rcsutta  of  thifl  mode 
of  development?     Assuming  some  such  process  as  that 
above  8aggeste<I  to  ho  the  one  by  which  instincts  in  gene 
are  evolved;  let  us  de<lm.*e  the  cliaracteristics  of  the  ev 
tion  regarded  in  its  ensemble^  and  see  bow  far  they 
with  the  actual  characteristics. 

The  progrcseion  from  the  lower  to  the  higher  instincts  is. 
throughout,  a  progreettion  towards  greater  speciality  and 
complexity  of  corresijomlence.     Tbe  movement  produeed 
in  a  crcQtiin;  linving  a  rudimentary  eye,  when  an  opaque  o 
ject  is  suddenly  passed  before  that  eye,  is  more  general 
more  simple  than  id  the  movement  produced  in  a  creat 
whieli  grasjw  the  prey  patwiug  before  iL    In  the  first  ci 
the  effect  is  produced  whatever  the  relative  position  of  the 
obJ€H!t,  providing  the  oliHcuratinn  Iw  c/>nsiderahle;  in  th 
second  case  it  is  prwluced  only  when  the  object  is  just  in 
front.    To  the  outer  relation  lietween  a  moving  opacity  and    , 
a  living  solid  body,  is  now  added  a  relation  of  po«icioi^H 
and  not  only  a  relation  of  position  but  one  of  magnitude^^ 
since  tlie  efTeet  ia  not  the  nanio  when  a  largo  as  when  a 
araall  body  is  presented.     That  is  to  say,   the   external 
phenoniPiion  re-sponded  tn  is  a  co-ordinated  group  of  ntfri- 
bntes  and  relations;  while  internally,  there  Is  &  co-ordl- 
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Dated  group  of  change* — not  a  single  impression  and  a 
single  motion,  bin  at  least  a  pair  of  imprewions  and  a  con- 
nderable  compticatlou  of  motions.  The  correspondence  is 
alike  more  complex  and  more  spcciaL 

Now,  that  the  evolution  of  intelligence,  if  caused  by  the 
mnltiplicfltion  of  expericncea,  must  follow  this  order,  ia 
demonstrable  a  pHori.  Phenomena  l)ecome  lees  frequent 
in  proportion  as  thoy  become  more  complex;  and  lience, 
the  experiences  of  them  can  never  be  »o  numerous  as  are 
the  CKpcriences  of  simple  phenomena.  The  relation  between 
a  paoiiiig  nlRTCiiraiioii  and  a  living  body,  reniira  oftoner  than 
the  relation  between  a  certain  il^ree  of  olweuration  and 
danger,  or  than  the  relation  between  a  certain  other  degree 
of  obBciiratinn  and  icniA.  Again,  each  of  the^  relations  is 
more  general  than  the  relation  between  a  particular  size  and 
form  of  vitoial  impression  and  an  object  of  a  particular  class. 
And  again,  this  relation  \s  more  general  than  that  between 
a  particular  size,  form,  and  colour  of  Tianul  impression,  and 
a  certain  siMvics  of  that  class.  The  inevitable  corollfiry  is, 
that  if  inner  relations  arc  moulder)  to  outer  relations  by  the 
accumulation  of  experiences, the  simpler  must  be  estabUahed 
before  the  more  complex. 

The  necessity  of  this  order  will  be  etill  better  seen  on  re- 
membering that  complex  relations,  both  external  and  in- 
ternal, being  composed  of  simple  ones,  must  be  preceded  by 
simple  oncii.  Before  there  can  exist  the  objective  relations 
implied  in  the  action  of  one  body  on  another,  there  must 
exist  the  objective  relations  implied  in  the  existence  of 
each  body.  And  similarly,  before  complex  subjective  rela- 
tions can  be  eatablished  there  must  have  been  established 
the  simpler  aubjoetive  relations  they  are  composed  of. 

Olwerving  that  lliis  inference  from  the  experience-hypo- 
thesia  hflnnotuzes  with  the  facts,  so  far  as  they  are  acreKsiblo 
to  ns,  let  ns  go  on  to  observe  some  important  corollaries. 

S  108.  If  simple  and  general  relations  in  the  enTiranmcnt 
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miut  be  thoM  moet  fre(|ucntly  experienced,  Jind  tlio«e  lo 
which  the  reepooM  first  bocoiuetj  d<>cidcd;  if  envinmjug 
rcUtioDs  a  (prHde  lead  aiiuple  and  gt.mt.Tul  arv  tlius  ivDdereil 
appreciable,  ond  hy  a  repeated,  tbough  a  lists- fnjquentlT  re- 
pealed, c>x|>oricnoe,  alao  eBtablisli  anHwrrini^  internal  reli- 
tions;  and  if  tbia  procesB  slowlj  extends  to  n-lutiuiu  mo 
oewively  more  complex  and  apecial,  and  lew  frequent;  tfaoD 
lero  will  ultimntclv  bo  c^abliAhed  in  the  organiuii,  nuiu^ 
roiu  peychical  relations  having  different  degr^ea  of  cobesigu. 
"While  an  iufiuily  of  experiences  will  have  rendered  lUe  fin* 
and  tumpleiit  of  these  psychical  relations  inili&soluble;  while 
experiences  extremely  numenms,  though  teaxnunieroiiiifnuiy 
have  given  indiitsfibiblcneaa  to  psjcfaical  rilati<iiia  on«  degree 
more-  complex  or  two  degreea  more  complex  or  three  d^^Ms 
more  complex;  it  is  manifeet  tbat  among  relattona  increaa- 
ingly  involved  and  decreasinglj  frM[ut!nt,  there  must  coroo 
a  etagc  at  wliich  the  answering  pityt^hical  rclationa  are  not 
indissoluble.  This  m»y  be  conveniently  illustrated  hj 
a^-mbols. 

I>ot  A  end  Ft  reprcaent  two  ettribntea  of  matter  in  general 
^^ay  extension  and  rcAlstancc — to  the  constant  relation  be- 
tween which  a  res[)onsive  relation  haw  been  established  in 
the  organism.  Let  C  and  U  be  two  extremely  general  at- 
tributes of  nniinal  matter — say  motion  and  life — to  wliich  , 
also  there  is  a  res[)onsive  internal  rt-lution.  It  will  1>c  at  ■ 
once  understood  that  cspcricnri's  of  the  united  gronp  of  n 
attributes  A,  B,  C,  D,  recurring  as  they  do  in  every  li^nng 
creature  met  with,  may  eventually  establish  an  anawering 
connexion  of  internal  relatione  that  is  prautiL-atly  as  absolute 
as  ihe  original  onea.  It  is  also  comprehensible  tbat  if  the 
crejitures  serving  for  prey  are  below  a  certain  size,  L,  while 
those  found  to  bo  enemien  are  mostly  of  a  muirb  greater 
aize,  M;  continued  experience  may  establish  different  or- 
ganic responaee  to  the  different  groups  of  coexistent  attri- 
butes. A.  B,  C,  D,  L.  and  A.  B.  C,  D,  M.  And  it  ia  not 
di£Bcult  to  see  that  when  each  of  these  large  claaaes  cornea. 
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to  be  dtstingutsliable  into  isub-cla&Ks — say  by  means  of  dif- 
feroDces  of  colour — the  experiences  of  the  two  groups  A  B 
C  D  L  S,  and  A  B  C  D  L  T,  and  of  ihv  two  groups  A 
B  0  D  M  P,  and  A  B  C  D  M  Q,  may  still  bo  severally 
numerous  enough  to  make  the  answering  psj'chical  actions 
automatic.  But,  clearly,  along  with  more  involved  aiul  mare 
varied  groups  there  muet  evetituaHy  come  iu][)erfeft  psychi- 
cal coheeiODB.  As,  by  euecesBive  additions  of  perceived  attri- 
butes and  relations,  the  psychical  states  become  more  com- 
plex;  and  as  each  more  complex  comhiuation  of  paychiital 
elates  corpefl]>onding  to  a  more  special  Itiiid  of  object  is,  by 
consequence,  less  frequently  repeated  in  experience;  it  fol- 
lows from  the  general  law  we  are  tracing  out  that  its  com- 
ponents cannot  be  so  completely  integrated.  Not  only  must 
the  clustered  internal  states  by  which  the  clustered  external 
properties  are  symboUzixi,  be  tea*  definitely  a(^5regatod  (or 
At  any  rate  the  more  recently  added  of  them) ;  but  the  com- 
po^ilf  inipresaion  they  form  muat  have  a  smaller  power  of 
prodncing  tJie  sj)ecially  co-ordinated  motions  by  which  a  fit 
adjustment  is  made. 

The  implication  lies  on  the  surfaee.  If,  as  the  instincts 
rise  higher  and  higher,  they  come  to  include  psychical 
changes  that  are  leas  and  less  coherent  with  their  funda- 
mental ones;  there  must  arrive  a  time  when  the  co-ordina- 
tion is  no  longer  jwrfectly  regular.  If  these  compound 
reflex  actions,  as  they  grow  more  compound,  also  become 
lofts  decided;  it  follows  that  they  will  eventtially  become 
comparatively  undecided.  They  will  begin  to  lose  their 
distinctly  automatic  character.  That  wlUcb  w©  call  Insttnet 
will  merge  into  something  higher. 

The  facta  are  thua  rendered  comprehenmble.  We  see 
that,  if  produced  by  experience,  the  evolution  of  Instinct 
must  proceed  from  the  simple  to  the  complex,  and  tliat  by 
a  progression  thus  wrought  out,  it  must  insensibly  pass  into 
a  higher  order  of  psychical  action;  which  is  just  what  we 
fiud  it  to  do  in  the  higher  animals. 
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§  109.  That  prowuig  complication  of  ibe  corr6?ponflen« 
which,  as  wt>  have  just  seen,  nuce^italtit  a  trutin'itiiiD  fram 
antornatic  artion<i  to  nnn-autonifltjc  aciionB,  brings  with  Jl 
a  srimratinn  nf  t)io  prnt'cwm  of  rorrcsponilfmcc  into  part^H 
In  itt)  Mniple  fomi,  the  Adjiuttnent  of  ccrtAtn  tnnrr  relatiofiP^ 
to  certain  outer  r«latioti»>  is  one  indivisible  action;  but  iii 
ita  complex  form,  mich  adjiiFtnient  consists  of  Bcveral  stages    f 
admitting  of  greater  or  lew  disiociation  fnini  one  another 
— capable    of    b(%'oniing   fragments    tif  eorre&pon/ignca^ 
Thus,  among  othere,  results  the  onler  of  pRVchiriil  acti* 
known  as  Memory. 

While,  in  anv  instinctive  aet,  we  see  an  entire  pi 
liHnging   internal   relntioua  into   harmony  with    cxtci 
relations,  ifemory.  taken  alone,  exhibits  relations  in  coA" 
wiousness   whieh    do    not   include   any   artive   ndjUHlment 
of  the  orpanirtin  to  relations  in  the  environment.    Tbongh    I 
those  siiccesaiors  of  ideas  which  constitute  Memory,  nearly 
all  represent  paot  cxperifinecd  of  the  outer  world;  yet,  a^j 
many  if  not  moat  of  them  stand  for  past  experiences  of  tl^| 
outer  world  that  are  fortuitoii^ly  combined.  It  ia  clear  that, 
even   considered   as    frngments   of   correspondences,    Ihe'^^ 
cannot  be  held  to  have  iLt  marked  a  harmony  with  tO^| 
environment  of  have  the  homologous  parts  of  antomatif     ' 
acticnft.    True,  each  act  of  recollection  is  the  establiahmei 
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of  an  inner  relation  answering  to  nome  outer  relation;  but 
08  that  outer  relation  Ig  often  a  transitory  one,  tbe  innor 
rt'lBlion  eptablitflitti  tn  tbe  act  of  recollection  is  often  one 
answering  to  no  relation  nou*  existing  or  ever  Iikcl,v  to  exist 
again;  and  In  that  sense  is  not  a  corresponilenee.  The 
corresponilence  here  bectmies  evanescent. 

From  this  it  will  probably  be  inferred  that  a  salisfaetory 
account  of  Memory,  as  viewed  from  our  present  stand-point, 
is  impracticiible.  The  doctrine  that  all  psychical  changes 
are  interpretable  a>i  incidents  of  the  correfi|)«ndenco  between 
the  oi^nisnt  and  \ia  environment,  seems  to  lie  at  fanit 
Besidea  the  fact  that  part  of  the  psychical  changes  eon- 
atttuting  Jlemorj*  have  reference  to  no  cxiitting  outer  rela- 
tions, there  is  the  further  fact  that  many  trains  of  thought 
have  apparently  little  or  notbiug  to  do  with  adjusting  the 
couduut  to  tlie  ro<iuireraents.  But  Uiough  the  position  of 
Memory  in  the  psycholopicai  aysteni  here  slcetehc*!  out, 
may  not  be  at  once  nnderstoo<l,  we  need  only  pursue  the 
synthesis  a  step  further  to  see  how  Memory  restdts  from 
that  same  process  of  development  by  which  Instinct,  becom- 
ing more  and  more  comjilieatod,  finally  merges  into  tlie 
liigher  forms  of  iMvehictil  action. 

Some  clue  will  be  gained  on  obacn-ing  that  while,  on  the 
one  hand,  Instinct  may  be  regnnled  as  a  kind  of  organized 
memory;  on  the  other  hand,  Memory  may  be  regarded  as  a 
kind  of  incipient  instinct.  The  automatic  actions  of  a  bee 
building  one  of  its  wax  cells,  answer  to  outer  relations  so 
constantly  experienced  that  they  are,  as  it  were,  ot^^nically 
remcinl)ered.  Convorwly,  an  onlinary  recollection  implies 
a  cohesion  of  psycfaicnl  states  which  becomes  stronger  by 
repetition,  and  so  approximates  more  and  more  to  the  in- 
disaoltible,  the  automatic,  or  instinctive  cohesions.  But 
leaving  rough  suggestions,  let  us  take  up  tbe  general  argu* 
ment  from  the  point  reached  at  the  close  of  the  last  chapter. 


§  SOO.  So  long  as  the  peychical  changes  are  completely 
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automatic,  Memory,  as  wu  unilenrtand  tt,  cannot  enst— 
thoro  oannol  uxist  thoae  irregular  [w^chical  ohanges  seen  iu 
tlio  Hfieoemlion  of  ideoA.  Itiit  when,  as  a  conaoqnencc  of  ad- 
vaDcitif!  cuitijilexily  aiul  (lecrfasiug  frequency  m  the  gnrajs 
of  external  rclutioiu  rcapontlod  to.  tbore  artao  groapi  of 
iiitcmni  n-Iati"His  wliii-li  are  imperfectly  organirJHl  and  fall 
aliort  of  automatic  n'^iititrity;  then,  what  we  call  Memorv 
beoomea  uascent.  Fur  the  tflucidatiou  of  ihiit  we  miut 
Bgaiu  have  recourse  to  aymboU 

Ab  before,  lot  A  B  C  D,  represent  the  ^nup  of  co- 
exiiileiit  attribiilos  common  to  living  iMMlira  in  general.  I^et 
e,  f^  g,  6ianil  for  the  furtber  attributefl  diMinctivp  of  Home 
class  of  crt-anirea  mostly  serving  for  prey.  And  let  A,  t,  bo 
the  attributes  peculiar  to  some  s|h>o)c-s  of  thai  <'la)i«,  whiclt, 
when  uttavked,  defends  itself  in  a  |>artieular  way;  while  A, 
m,  are  tlic  som4>wliat  Htniilar  attribut^i)  [mTuliar  to  anutber 
Bpeciit)  wbuse  di-feuce  is  a  rctuUation  wurac  than  tbc  attack. 
We  have,  llien,  two  very  similar  complex  groups  of  co- 
existent attributes,  A  R  C  1)  e  f  g  A  i,  and  A  H  C!  \> 
e  f  g  A  m,  which,  by  tlie  bypotliesis,  are  not  frerpiently 
repealed  iu  ex]»*>rience;  but  which,  when  they  do  occur,  a 
atteiidod  by  diflfertrut  conueiiuencea.  The  attributes  A,  B, 
D,  U'iufj;  iireftcutvd  in  every  experience  of  living  creature^' 
are  re8p(iuile<l  to  by  automatical ly-eonnecteii  intorual  states. 
Similarly. e,  f,  g,  llie  attribiilea  of  creatures  serving  for  prey|B 
being  extremely  general,  have  also  answering  internal  atattyV 
that  are  automatioally-eonnet^e^l  with  the  tirst  and  with 
those  mutur  eliangoa  which  the  presentation  of  prey  calls  for. 
But  h.  k,  and  A,  m,  not  recurring  so  often,  are  repn<Hented 
by  internal  states  that  are  not  organically  co-ordinated  with 
their  respective  gronps,  or  with  the  motor  changes  which 
those  gronp9  shoiihl  proiliiee.  Such  being  the  couditions  of 
the  case,  what  must  happen? 

In  the  first  place,  the  mere  complication  in  the  sets  of  im- 
pressions serving  as  stirauU  to  special  actions,  itself  implies 
Bomething  like  a  oasoent  Uemory.    For  as,  on  the  one  hani 
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ihe  oervous  eentre  by  which  any  improMiona  A,  B,  C,  I), 
6)  ^>  B>  K  ^}  are  co-ordiuated,  cannot  rweive  all  these 
unprtJSHJons  at  absolutely  the  same  inataDt;  and  a8,  on  the 
other  hand,  the  special  actions  to  be  produced  ran  be  pro- 
diice<l  only  by  ccMipcration  of  all  theoe  impressions;  it 
follows  that  they  mtist  severally  have  some  slight  per- 
sistence, 90  that  the  last  may  arise  before  (he  first  fades 
away. 

Sot  to  dwell  on  this,  however,  let  us  now  observe  tbat 
wnee  the  etalea  aaswonnf;  to  A,  t,  and  ihoso  answering  to 
A,m,  have  been  imfrequently  eonnet'ted  with  their  respective 
groups  of  states  and  the  Rc<^ucnt  actions,  the  nen'ous  changes 
by  which  they  are  themselves  produced  and  by  which  thej 
produce  subseijueiit  cbaiigea,  must  be  slow.  Psychical  states 
that  often  recur  in  u  given  ordor,  not  unly  l>ecouie  increas- 
ingly coherent  but  the  transitions  from  each  to  the  next 
become  nmre  and  more  rapid;  and,  ennversely,  the  cohepion 
of  psychical  slates  that  hare  been  rarely  connected,  Is  not 
only  feeble  but  the  transitions  take  appreciable  times — a 
fact  well  exemplified  in  learning  a  laugunpe.  Bnt  the  toler- 
ably deliberate  sueeei^iou  of  psyeliical  i^tatcs  is  one  of  the 
conditions  to  Memory.  A  remembrance  implies  a  conseioos- 
neas,  and  a  conseinuancas  implies  a  pereeptiblr  duration. 
The  nervous  states  which  arc  gone  through  instantaneously 
— as  those  by  which  we  infer  the  distances  of  the  objects  we 
look  at — do  not  enter  into  what  we  term  Memory  at  all:  wo 
are  nnconscioiu)  of  them  because  they  have  no  appreiriable 
peraistenee.  Hence,  the  oceurrenoc  of  these  comparatively- 
slow  psyebieal  changea  is  a  step  towanls  the  evolntion  of 
Memory. 

A  farther  consequence  is  now  to  1>e  noted.  Wlien  either 
of  the  groups  of  attributes  ABCDefgAJI*,  orAB 
0  D  e  f  g  A  m,  is  prt^sentwl.  the  set  of  iniprejwions  A 
B  C  I)  e  f  g,  produced  in  common  by  both  of  them,  and 
by  all  creatures  serving  for  prey,  tends  to  excite  the  acliuns 
by  which  prey  is  ordinarily  caught.    At  the  same  time  the 
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impresatDn  produced  by  h  k,  or  li  m,  tis  the  cuftr  mav 
tcntia  tu  excite  tluMe  mntlitifd  jirtinnA  w}nVb  txvum-J  in 
ex|>erienc«  after  it.  N'ot  only,  however,  in  Uie  bMua]  pro- 
dticiion  of  tbwe  niodififsl  ariioti?  unofrtain,  from  tlie  m- 
pucietice  bavlug  hvvn  ijiKuttici(.-utly  rvptrutcnJ,  but  L'iOier  of 
the  two  tcndcnciiv  must  be  partially  oppoflcd  by  the  other. 
The  iiupretseion  nwulting  from  the  attribute  A,  bring  com- 
mou  to  both  groupe,  tumU  e(]iiully  to  excite  citht^T  of  tho 
modified  seta  of  acliotis;  wltile  from  li  the  incipient  pffiTt  ii 
B  particular  mode  of  attack,  and  from  m  the  incipient  eflM 
is  running  away.  IIt>nce,  one  general  and  two  gpeciul  ttetiiof 
pBclious  art>  instigated;  and  froui  the  balance  of  the  iuKtiga- 
lions,  it  will  often  hapiH>n  that  no  immediato  Bfnion  at  all 
en8ue&  The  variouH  p»ychieal  states  involvetl  in  each  m^ 
of  motions,  Bevcrally  become  nascent;  but  none  of  tliem 
reach  that  intensity  which  thoy  would  liave  were  tlie  mo- 
tiona  perforuied.  In  the  i-liivf  nervous  centre  the  dilTerent 
impreaaioDa  serve  or  dilTci'cnt  motor  impulaee;  and  thtse, 
being  Borerally  supplanted  by  one  another  before  they  pan 
into  HctuHJ  motor  changes,  will  each  of  them  c<^>ti&ist  of  an 
incipient  or  faint  form  of  that  uervoo*  state  wliicji  woald 
have  accompanied  the  actual  motor  change  had  it  occurred. 
Bnt  snch  a  succession  of  states  constituteg  r«JMmhranee  of 
Uie  motor  changes  which  thus  become  incipient — conatitutci 
a  memory.  To  remember  a  motion  just  made  with  the  arm, 
is  to  have  a  feeble  repetition  of  those  internal  staten  which 
accompanied  the  motion — is  to  have  an  incipient  excitement 
of  thoae  ncrvca  which  were  strongly  excited  during  the 
motion.  Thus,  then,  these  nascent  nervous  excitements  that 
conflict  with  one  anotlier,  are  really  so  many  idetu  of  the 
motor  changes  which,  if  stronger,  they  would  cause;  or 
rather,  they  are  the  objective  sides  of  those  changes  which 
are  ideas  on  their  subjective  sideA.  Consequently,  Memory 
necessarily  comes  into  existcticc  whenever  automatic  action 
is  imperfect. 

This,  however,  is  nut  all.    Besides  a  memory  of  its  own 
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rooTcments  and  modes  of  uetion,  there  results  in  the  or- 
gallium  a  memory  of  Ukmc  comhinatimm  of  iiiipreasions  it 
receives  through  the  sensea.  Under  its  primary  form  this 
advance  is  a  concomitant  of  the  advauce  jiiat  described.  As 
the  external  groups  of  attributes  and  relations  respoude<l  to 
become  more  complex,  and  by  implieatioti  more  infnH|nent, 
the  answering  peyehical  ohatigOH  heeome  more  loosely  con- 
neeted  with  one  anotlier  and  with  the  motor  ehangcs  appro- 
priate to  them;  and  the  groups  of  impressions  being  less 
coherent,  a  nascent  memory  of  the  component  impressions 
becomes  possible.  But  under  its  secondary  or  derivative 
form  this  advance  is  a  far  larger  one,  as  we  iihall  now 
see.  For  the  same  progresj  which  gives  tho 

ability  to  receive  the  complex  impressions  recjuired  to  de- 
termine complex  actions,  gives  the  ability  to  receive  com- 
plex impresaiona  which  do  not  tend  to  determine  any  actions 
at  all.  Evolution  of  the  senses  and  the  nervous  8>-stem, 
while  it  makes  possible  the  discrimination  of  various  kiuds 
of  enemies  and  prey,  by  the  special  combinations  of  attri- 
butes they  severally  present,  also  makes  possible  the 
discrinii nation  of  vnrioiw  other  objects.  The  power  of  co- 
ordinating tlie  impre-ssiona  of  size,  form,  colours,  motions, 
which  stand  for  a  particular  animal,  is  likewise  a  power  of 
co^>rdinating  the  impressions  that  atund  fur  trees,  plants^ 
stones,  and  surrounding  things.  Most  of  these  surrounding 
things,  however,  have  nn  inime<liate  relations  to  the  needs 
of  the  organism — are  not  habitually  followed  by  special 
motor  changes;  and  therefore  do  not  tend  to  excite  motor 
changes.  But  while  the  clustered  psychical  dtatos  produced 
by  the  clustered  properties  of  inanimate  objects  have  usiuUly 
no  direct  conuexiona  with  the  actions,  they  have  direct 
connexions  with  one  another  of  all  degrees  of  constancy; 
and,  by  eonsc^quenec,  have  all  degrees  of  the  tendency  to 
arowse  one  another.  Wliile  the  absoliitrly-persiatcnt  rela- 
tions among  external  attributes,  are  responded  to  by  in- 
separable relations  of  psychical  states;  the  others,  in  their 
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rospcrtive  grndPH  tif  jierBUitence,  are  roiponJeil  lo  bv  jwf* 
cliical  KtiitM  proportionate  in  tiieir  JtigriMW  of  coheniun. 
Hence,  of  the  inipn's^ioiiB  prodiiocil  hy  atljaceut  objects 
L^aring  the  movements  of  the  orgnnifim,  each  \s  apt  lo  mtke 
luaeenl  tvrtaiu  other  impreeaions  with  w]ii<-h  it  hiu  Xven 
c(itiiie<-te(l  in  experiuuce— calU  up  iJeaa  of  siich  other  im- 
prei^tions;  ihut  is,  crniaee  B  rcmemlirMiK.'O  of  the  attriboteij 
previously  f<niiid  in  conDOxion  with  thi*  pcrvcivfd  attribulCK. 
As  these  ps^'chiral  Atatra  have  in  their  turns  hf^nt  connected 
with  others,  they  tend  to  arntiso  fluch  <ithorH;  ami  thiis| 
there  arises  that  anecMsion  of  ideas,  partly  regular,  partly 
irregular,  which  we  call  Memory — regular  in  so  far  as  the 
conne:tions  of  external  phenomena  are  regular,  and  irregu- 
lar in  i«o  far  aa  the  gronjis  of  thoee  phenomena  occur  irregn* 
larly  in  the  environment. 

§201.  This  truth,  that  Memory  romca  into  pxistenefl 
when  the  involved  eonnexions  among  psychieal  static  ro4ider 
their  succesfions  imperfectly  automatic,  is  in  hamtony  with 
the  obverse  tnith,  that  as  fa^t  as  those  connexions  among 
psychical   utatcs   which    wc    form    in    Memory,   grow    by 
constant  repetition  automatic,  they  cease  to  be  part  o(H 
Memnry.    We  do  not  speak  of  ourselvea  as  recollecting  re-    i 
lations  which  have  become  orgaTiieally  registere<l.     Wc  re- 
collect those  relations  only  of  which  the  r^fistration  is  ivj 
complete.    Xo  one  reniemlwre  that  the  object  at  which  h«j 
looks  has  an  opposite  side;  or  that  a  certain  mtNliJifHtion  ofl 
the  Tisual  impreagion  implies  a  certain  distance;  or  that  iha 
tiling  he  BOPB  moving  about  is  a  live  animal.    To  a^k  a  man 
whether  he  remembers  tliat  the  sun  shines,  thnt  fire  burns, 
that  iron  is  hard,  would  l>o  a  misuse  of  language.     Even  I 
the  ahno>9t  fortuitous  connexions  among  our  experionceSfj 
cease  to  be  claseed  as  memories  when  they  have  boeom«' 
thoroughly  familiar.    Though,  on  hearing  the  voice  of  aonte 
unseen  person  slightly  known  to  us,  wc  say  we  recollect  to 
whom  the  voice  Itelongs,  we  do  not  use  the  same  expreuionj 
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respertinjf  the  voices  of  those  with  whom  we  Hve.  The 
mcflnings  of  words  which  in  childhood  have  to  he  con- 
Bciously  ret^alled,  aeeui  ui  adult  life  to  be  Jmuiediatelv  pre- 
sent. But  the  clearcGt  instance  of  the  gradual  lapra 
of  memory  into  automatic  coherence,  is  yielded  by  the 
uiusieian.  Originally,  he  wa»  taught  that  caeh  mark  on 
the  paper  has  a  certain  name,  and  implies  that  a  particular 
key  on  the  piano  is  to  be  struck;  and  during  his  first 
leMons,  each  recurrence  of  this  mark  was  accompanied  with 
a  distinct  process  of  rcj^oltocting  which  key  on  t)ie  piano  he 
must  strike.  By  long-contiuucil  practice,  however,  the 
scries  of  psychical  changes  that  occur  between  seeing  this 
mark  and  striking  this  key,  have  !>een  rcthiced  into  one 
almcKit  automatic  change.  The  visual  perception  of  tlie  crot- 
chet or  quaver:  the  pcrccjition  of  its  position  on  the  lines 
of  the  Btavc,  and  of  its  relation  to  the  beginning  of  the 
bar;  the  consciousness  of  the  place  on  the  piano  where  the 
answering  key  lies;  the  consciuuKnet^s  of  the  muscular  ad- 
justnwnts  refjuiretl  to  bring  the  arm.  hand,  and  tiiigi^r,  into 
the  attitudes  reqnuitc  for  touching  tliat  key ;  the  conscious- 
ness of  the  muscular  impulse  which  will  give  a  blow  of  the 
due  strength,  and  of  the  time  during  which  the  muscles 
muat  be  kept  contracted  to  produce  the  right  length  of  note 
— all  these  mental  states,  which  were  at  first  so  many  sepa- 
rate recollections,  ultimately  constitute  a  succession  so  rapid 
that  the  whole  of  lliein  pass  in  an  instant.  As  fast  as  tfacy 
cease  to  be  distinct  states  of  mind — as  fast  as  they  cease  to 
fill  appreciable  places  in  consciousness,  so  fast  do  they  be- 
come automatic.  The  ttvo  things  are  two  sides  of  the  same 
thing.  And  thus  it  happens  that  the  practised  pianist 
can  play  while  conversing  with  tliose  around — while  his 
memory  is  occupic<l  with  t^uite  other  ideas  than  the  meau' 
ingn  of  the  signs  l>cforc  him. 

Xow  the  fact  that  in  ourselves  psychical  states  which  ore 
originally  coimccted  by  the  process  we  call  recollection,  lio- 
come,  !)y  perpetual  repetition,  connected  automatically  or 
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instinctively,  is  manifestly  tlie  obverse  of  tlic  fact  that  as, 
in  the  dcTolopmcnt  uf  tbo  instinctSf  the  psyohiral  eutca 
grow  iiitn  more  invol\-ttd  f^nips  ihmt  aro  leu  fteqimtly 
rcpealeJ,  tlicrv  wcur  aiiiunj;  iKcm  cannexiona  that  are  not 
automatic,  and  memory  commencea.  Our  inductive  Vaovi- 
It-dge  of  tUc  uuc  fact  coutinua  our  deduction  vf  tlio  oLber. 

g  20S.  Memory,  then,  pertaina  to  that  clsae  of  psychical 
states  which  arc  in  process  of  Ix-ing  orRunized.  It  conti: 
BO  long  B3  tbo  organizing  of  tliem  continuca,  and  dtaap 
when  the  organization  of  them  ia  complete.  In  the  advanna 
of  the  corroapondence,  each  more  complex  chister  of  at 
huXei  and  relationa  which  a  creature  aequireii  the  i 
of  recof^ixiug,  is  refl|Mjnded  to  at  lirsl  irregularly  and  un*^ 
certainly;  aud  there  ia  then  a  weak  remembrance.  Ity  mnt< 
tiplicatton  of  espericncps  this  remenibrance  w  mmle  stron 
— the  internal  cohesions  arc  Ix-tter  ndjiiRlwl  f-n  tlie  exte 
persistences;  and  the  reitponite  in  rendered  more  appropriate. 
Br  further  multiplication  of  experiences,  the  intemul  rcbi- 
tions  arc  at  lant  structurally  registered  in  harmony  with  the 
external  ones;  and  so,  conscioua  memory  passes  into  uncon- 
scious or  organic  niemnry.  At  tlie  Kame  liuie,  a  new  and 
Btill  more  complex  order  of  experiences  ia  rendered  npproci 
tbU>  Tlie  relatioiw  that  occur  betw^vn  these  groupa 
phenomena  that  have  thus  been  severally  integrated  in 
conaciuusnesSf  occupy  Memory  in  place  of  the  reUtious  be- 
tween the  compononta  of  each  group.  These  liecome  gradu- 
ally orgnnizoil;  and,  like  the  previous  ones,  aro  eueceedcd 
by  otliera  more  complex  still. 
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§  203.  Tlint  Ihe  wminonly-aeBumed  AiWfw  bohrwil 
Koasnn  and  Imtinct  tins  no  existence,  15  iiu[>H(.<U  l)otb  in  tlie 
ai^nnoiit  nf  tk«  Inst  few  chapters  aa<l  in  that  more  general 
ar^im-nl  elHlKiratcd  in  (lie  piviN'tliiip  part.  The  (rencrul 
Synthesis,  by  aliowinp  that  all  intclligt-nt  Hction  whatever  la 
the  effecting  of  corresponJences  Iwtween  internal  changes 
and  external  eo-exiBtenecs  and  »e<pience9t  and  by  showing 
thai  tliiH  contituious  adjUKlnicnt  of  inner  to  outer  rehitiona 
progreweB  in  Space,  in  Time,  in  Speciality,  in  (Generality, 
and  in  Coinplcxity,  through  inwnsihie  ^adations;  implied 
tlint  liie  highest  forms  of  psychicttl  activity  arise  little  by 
little  onl  of  the  lowest-,  and  cannot  be  definitely  ooparalcd 
from  tUeui.  Xot  only  doca  the  recently-enunciated  doctrine, 
lliat  the  growth  of  intelligence  y  throughout  determined 
by  the  repetition  of  experiencea,  involve  the  cnntinuily  of 
Reason  with  Tnalinct;  but  this  continuity  is  involved  in  the 
previously-euunciflted  doctrine. 

TItc  impossibility  of  ei^tablislnng  any  line  of  dcmarkntion 
between  the  two  may  be  clearly  demonstrated.  If  every  in- 
stinctive action  is  an  adjustment  oi  inner  relation.*  to  outer 
relatioufi,  and  if  every  rational  action  is  also  an  a<ljnsUncut 
of  inner  relations  to  cmtor  relations;  then,  any  nUege«I  dia- 
tinction  can  have  no  other  ba«is  than  some  diffrrrnrr  in  the 
characteraof  the  relations  towhich  the  adjustments  are  made. 

It  must  be  that  while,  in  Inatinct  the  correspondence  is  bc- 
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twwn  inner  and  outer  relations  that  are  very  simplp 
general;  in  lU-ason,  llie  twrrwiiondeuco  is  U'tirtyn  inwr 
ititd  outer  relations  that  urc  complex,  or  spei'ial,  c»r  al^arect, 
or  infrci^npni.  Hut  tlie  eoraplexity,  spppinlity,  alxitractiHsij 
and  infnMiuenrv  of  ndatiimH,  are  entirely  matters  uf  dc|^nr. 
From  a  fi^up  of  two  cu^xistent  attribtites,  up  thmugb 
(^u]>«  of  tliree,  four,  five,  six,  seven  eo-exwt*'ni  fittributei, 
we  may  »tcp  by  atop  nwcnd  to  eueh  involved  groups  of  »■ 
existent  attrilmtee  as  are  exiiiliited  in  a  living  bo<ly  under  a 
iwrtirulur  ntate  uf  feeling,  ur  under  a  parliciilnr  pliystcal 
dis4»r(ler.  HetwiH-n  reliitions  ex|»erien(r«l  evrry  luoinuiit  na-l 
gelations  experienced  but  onee  in  a  life,  tliere  are  rclatiom 
that  oecnr  with  nil  drj^^rs  of  commonnetvi.  How  then  nn 
any  parlieulnr  pliase  of  complexity  or  infre<juency  bo 
U|Hin  as  that  at  which  Instinct  end^  and  Reaaon  begiusl 

From  whatever  point  of  view  regarded,  the  factn  impFF 
a  gradual  (rauaition  from  the  lower  fonna  of  peyehical 
action  to  the  higher.  That  progresmve  rompHeatioii  of  the 
instincts,  whi<'li,  a*  wo  have  found,  involves  a  progrewirp 
duntnulion  of  their  purely  automalie  character,  likemw  in- 
volves n  gimultaneoiis  eommeaeemenl  of  Memory  aud  Het* 
son.    But  this  joint  evolution  must  bo  spocifically  described. 


S  204-.  Wlien  the  correspondence  has  advanced  to  tho« 
environing  ohje«!l8  and  act^  which  present  groups  of  attri- 
butes and  relations  of  considerable  complewty,  and  which 
occur  with  eomjHirntive  rareneaa — when,  consequently, 
repetition  of  experiences  has  been  insufBeient  to  make 
sensory  change<i  prodiiwd  hy  such  groups  cohere  i*erfeet| 
with  the  adapted  motor  changes — when  such  motor  clian^ 
and  the  impressions  that  accompany  them  simply  bttcome 
naw^ent;  then,  hy  implicalifin.  (her<^  renult  u2ki«  of  such 
motor  changes  and  imprcsaions,  or,  as  already  explained, 
memories  of  the  motor  ehnngcs  before  performed  nnder  like 
circnmstBTicoft,  and  of  the  concomitant  imprewions.  Did  the 
process  end  here,  there  would  be  no  manifestation  of  rati< 
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a\i\y.  But  the  process  does  not  end  here,  as  we  gLall 
soon  see. 

h'oT  though  when  the  eonfusion  of  a  complex  iinpreasion 
with  some  nllic<i  one  cansos  a  confnsion  annmg  the  nascent 
motor  excitations,  there  is  entailed  a  certain  hesitation; 
attd  though  tliia  heutation  continues  as  long  aa  these 
nascent  motor  excitations,  or  ideas  of  the  correlative  actions, 
go  on  superseding  one  another;  yet,  ultimately,  some  one 
set  of  motor  excitations  will  prevail  over  the  rest.  As  the 
groupa  of  antaffonistic  iCTidencies  aroused  w-ill  scarcely  ever 
be  exactly  balanced,  the  atrongesl  group  will  at  length 
paas  into  action;  and  as  this  setjuence  will  usually  be  the 
one  thai  has  recurred  oftcneat  in  experience,  the  action  \vill, 
on  Iho  average  of  ca»ea,  be  the  one  best  adapted  to  the  cir- 
cnmstancea.  Itut  an  action  tlnw  prmiucoil  is  nothing  elflo 
than  a  rational  action.  Kach  of  the  actions  wbich  we  call 
rational,  presents  three  phasM  answering  to  those  here  de- 
scribed : — first,  a  certain  combination  of  impressions  signify- 
ing some  combination  of  phenomena  to  which  the  oiganism 
is  to  l>e  adjusted:  second,  an  idea  of  the  actions  l>oforo  ]>er- 
formed  under  like  conditions,  which  idea  is  a  nascent  exci- 
tation of  the  nervous  agents  before  concerned  in  such 
actirms,  either  as  producers  of  them  or  as  affected  by  the 
production  of  them;  and,  third,  the  actions  themselves, 
which  are  simply  the  results  of  the  nascent  excitation  rising 
into  an  actual  excitation.  An  ilhiHtration  will  make  this 
clear.  A  snarling  dog  commonly  tunis  tail  when 

astone  is  thrown  at  him;  or  even  when  he  sees  the  stooping 
motion  reciuired  for  picking  np  a  stone.  Suppos*^  that, 
having  often  experienced  this  sequence,  T  am  ogain  at- 
tackeil  by  such  a  dog;  what  are  the  resulting  p^chical 
proceases?  Tlie  ci>inbine«l  imprcwions  produced  on  my 
senses,  and  the  state  of  consciousnwa  which  they  arouse, 
have  before  been  followed  by  those  motor  changf^t  required 
for  picking  up  and  throwing  a  stone,  and  by  ihow?  visual 
changes  resulting  from  the  dog's  retreat     As  these  pay- 


tktti  have  hrf ore  f oUoved 
rwitffwm  «£  ske 
IM^jng  up  nd  thnwxiig; 
■n  the  wamtrj  uwm  «&cl«d  darias 
ilirrmi^b  them,  then  i>  •  cwt  rwriitmnom  «f 
w-rTHt,  vkidi  on  iKwioai  oei  Mina*  reoarcil 
•  AviDgdnf:.  That  My  I  ;  the  i^lrti  of  pickiB^  np  a 
(FiT'^wuijt  «  fUj>n<>,  «im1  oC  i^  ■  dog  nu  awaj;  for  Ai 
that  wo  mil  M««s  are  ftoiluag  ijn  Aua  weak  trpwritini 
llic  pfjretu<al  italea  araaed  bj  actual  impre^ioas  a 
nwiii'ma.  But  what  bappvns  furtbef  t  If  tbezie  i»  no  i 
Vi^erm'ut  impiili* — if  no  other  ideas  or  partud  excitatii 
urvtt,  «nd  if  the  do^'a  aggreasiTe  demonatndiaiB  prodi 
in  Di'.'  fwtiii|2>  f>f  a>4<^iuie  rividneas^  tJieee  partial  exa 
tiouA  I'Jiw  inUi  rittnpktti  eidtatioos.  I  go  throngii  the  p 
viomilYMinaKinfJ  wxirroi,  Tlie  nascent  mou>r  chaiq 
lipromr  reiil  nintor  rhaoges;  and  the  adjustment  of  inn 
riilutidiin.  til  iinUiT  relatione  u>  completed.  Th 

h'iwcvr-r,  \*  jiiHt  the  proccas  which  we  saw  mtut  ari 
wl«<'rif'V«rr,  from  inrrtasing  cotopUxiity  and  decreasii 
itf'\>u-in-\',  tln'  nitti.triiiti'-  in3jii=tiiiPi]t  of  inner  lo  OTjtipr  t 
Idiinii^  l,(;<-'>itics  uncertain  or  hesitating.  Hence  it  is  cle 
t]i:it  ili<-  itdioiiK  we  r-all  instinctive  pass  gradnally  into  tl 
jiriliiti-  uc  cull  rational, 

i'liiiluT  proof  in  funiished  by  the  converse  fact,  that  U 
ii'iipiriH  w<:  call  rational  are,  by  long-continued  repetiticH 
nii'lin-'l  Hiitoiriutic  or  instinctive.  By  implication,  th 
iiijiHiiii;  iif  reii?4on  into  instinct  was  shown  in  the  la; 
(•liii|ttrT,  wlicn  (exemplifying  the  lapsing  of  memory  inl 
iiHtini't. ;  tlie  two  facts  are  (lifTerent  aspects  of  the  Ban 
fjii-t.  lint  some  inHtances  specially  exhibiting  this  secon 
iiHpcct  imiy  here  be  fitly  given.  Take,  as  oni 
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10   arlinwi  gone   tliroiigh    in   sliaving,   or   in   tying   a 

Eckerchief.  Kvery  man  will  reraeinl>er  that  when,  as 
youth,    h«    first   attempted    to    guttle    his    bands    by 

ratching  the  reflections  of  them  in  the  looking-glaae, 
ie  waa  unable  to  move  them  rightly.  The  ordiiiarj  eon- 
ncxionH  between  the  visual  impressions  received  from  his 
moving  fingers,  and  the  muscular  feelings  aceompanving 
their  motions,  no  longer  hoKUng  good  when  he  had  id  deal 
>vith  the  images  of  his  fingers,  he  was  led  to  mako  move- 
ments contrary  to  those  he  intended.  Only  after  setting 
himself  to  watch  how  tlie  niusoulur  feelings  and  the  reflected 
appearances  are  related,  and  then  consc.intisly  making  a 
certain  motion  in  expectation  of  a  certain  A|>i>e»raiioe, 
did  he  slowly  master  the  difliculty.  By  daily  practice,  how- 
ever, these  psychical  changes  have  become  »  well  co- 
ordinated, that  he  now  shaves  while  tldnking  of  something 
else.  Still  more  marked  is  the  analogous  process 

that  occurs  in  the  microacopiat.  Whatever  he  places  under 
the  object  glass  is  seen  invertwl,  and  with  its  right  and  left 
sides  interchanged.  All  adjustments  of  the  stage  and  all 
motions  of  his  dissecting  instruments,  have  to  be  made  in 
directions  opporite  to  those  which  the  nainitiated  eye  would 
dictate.  Yet  habit  rendcre  this  rcverBcd  manipulation  aa 
easy  as  ordinary  manipulation — it  becomes  as  unnecessary 
for  the  micnMcopist  to  take  thought  how  he  shall  move 
'"his  hands  in  the  one  case  as  in  the  other,  The 

appn>ximately-aiitouwtic  character  of  habitual  actiona  is 
clearly  proved  when  Ihey  are  performed,  as  they  often  are, 
inappropriately.  Any  one  aocustomed  to  traverse  particular 
atreets  on  his  way  to  some  place  of  buginess,  finds  tlial,  when 
intending  to  branch-off  elsewhere,  he  is  apt,  if  engaged  in 
thought,  to  follow  the  luinal  route — often  for  a  long  way 
beyond  the  point  at  which  he  should  have  diverged:  the  im- 
pressions received  from  the  familiar  objects  he  pasaea,  cause 
hini  to  make  the  ordinary  crotfiaings  and  turnings.  In 

iding  aloud,  again,  the  law  is  well  displayed.    Originally, 


■gfat  oi  tbe  )ett«n  was  folkwcd  ^  Aflp^  «f 
and  thoogkl   of  the  Mwadi,   fanr  $mA  wcsl 
tbeaooiilL    But  enatrntSfy^  At  camaene 

tkat  it  bcMmes  fmnble  to  read  aknid 

I  of  the  words  altered  and  tbe  I 
thou.  In  ■hoi1»  —ay  if  not  wmt  atf  or . 

daily  aetioaa  (aeCioaa  8f«7  otep  <rf  wfaidi  was  origma^f  ] 

oeoen  by  a  esnaEMMmsB  of  cmBqoiBeaB  ana 
rational)  hare,  br  perpeinal  tvpecidon,  been  nndcnd 
or  lea  antomatie.    The  reqiiMite  impraBnooa  becnif  i 
on  Vf  the  a)ifiropmte  Bw«>en8nt>  fi^Jov;  vithoia 
reaaoo,  or  voHtxMi,  cotning  into  plav. 

I  205.  A  further  inteqiretatian  here  beeofoea  punoiHn 
We  bare  leen  that  ratiottal  aeskai  arieea  oat  vi  iiMliiii  liiw 
action  when  this  grmre  too  oonplez  to  be  perfectly  antD- 
matic  Wc  hare  nov  to  obeerre  that,  at  the  sasoe  time,  them 
ariaei  that  kind  of  reaaoning  which  does  not  directly  lead  tm 
action — that  rcaaominf;  throoj^  which  the  great  maaa  of 
mrroiiDiIinf;  co^xiiCeaeei  and  leqiiencFs  are  Imovn. 

Am  iasi  a<  the  gronps  <rf  extental  attributes  and  relatioBa 
reeof^nized.  become  too  complex  to  be  mnsolidated  into 
dagle  peyehical  states,  there  result  both  the  oypoct unity  and 
the  power  of  inferring^  nicU  aitribntea  or  relationa  belonging 
to  any  group,  as  are  not  imnM?diatelT  presented,  l^ire  in- 
niiTu-t  roatiniHa  ao  long  as  the  Btismli  nc^wnded  to  are  atade 
lip  of  few  and  eoostant  compooentB.  While  the  comUafid 
imprantoni  of  colonr^  pnsition,  dze,  and  motion,  which 
toftethfT  Mend  for  *n  adjac«*iti  objn*t  that  can  be  neized  for 
prey,  ar**  alone  rereivaUK  the  actions  will  be  piirehr  auto- 
matic. Uut  by  tlie  time  that  the  orfcanization  of  experieaeea 
h«R  f^vcn  a  power  of  ipprccintinf;  the  rompticated  relatioaa 
nf  frnm,  fif  mix«l  coloarinf^,  of  peculiar  motionn,  Ae.,  alot^e 
with  the  more  general  ones  of  colour,  poeitibo,  sixe,  aod 
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motion;  the  attributes  and  relations  united  into  a  gro\ip, 
have  grown  not  o\ily  loo  miimirous  1«  be  all  mentaliy 
piTRentcd  at  tlie  same  instant,  but  too  numerous  to  be  all 
phyinrally  presented  at  the  same  instant.  For  the  same 
experiences  which  have  wndercd  these  eomplex  grouiM  of 
attributes  cognizable,  have  also  brought  them  before  the 
senses  in  such  varioos  waj»,  that  sonietiines  one  part  of  a 
group  has  been  perceptible  and  sometimes  another  part  of 
it:  now  these  elements  of  an  animal's  form  and  markings 
and  actions  have  lieen  visible,  and  now  those.  Thongh  on 
the  average  each  experience  of  the  group  has  resembled 
previons  ones,  yet  it  has  presented  some  attributes  which 
they  did  not  present,  and  has  not  presented  others  which 
they  did  proMint.  Hence,  by  an  aceumulation  of  such  ex- 
periences, each  eom])lex  group  of  external  phenomena 
establishes  in  the  organism  an  answering  complex  group  of 
psyehieal  <)tates,  which  has  the  peculiarity  that  it  contains 
more  states  than  were  ever  produced,  or  ever  can  be  pro* 
duced,  by  any  one  presentation  of  the  external  group. 
Wliat  must  happen  from  this?  It  must  happen  that  when, 
on  any  future  presentation  of  the  external  gn»np,  certain  of 
these  aggregated  psychical  states  are  directly  produced  by 
the  impreesions  mnde  on  the  senses,  various  others  of  the 
])sychiea]  states  that  have  Iteen  aggregated  with  them,  or 
made  coherent  to  them  by  experience,  irill  become  nascent: 
the  ideas  of  one  or  more  unperceived  altributes  will  he 
arouaed;  the  unj>erceived  attributes  will  be  inferred. 

Here,  also,  the  doiirine  enunciated  is  veriBed  -by  the 
established  truth  of  its  obverse.  We  lately  saw  that  while, 
on  the  one  hand,  instinctive  actions  pa«s  Into  ratiitnal  actions 
when  from  increasing  complexity  and  infrequency  they  be- 
come imperfectly  automatic;  on  the  orher  hand,  rational 
actions  pass,  by  constant  repetition,  into  automatic  or  instint^ 
tive  actions.  Similarly,  we  may  here  see  that  while,  on  tlio 
one  hand,  rational  inferences  arise  when  the  groups  of  attri- 
butes and  relations  cognized  become  such  that  the  impre»> 


Mlafclf  aaitBd,  ■>■>•»  • 
Jppcari  intnitire. 

■OB  out  of  it,  ad  dw 

■IMnHfBBBBB  IBtO  BMtBMUVC  < 

aUe  oo  die  ai^la  fnoi^k,  tlwi  tW 

figyclued  ttotiM  ii  pwiportioMig  to  the  fiequeiiej  <ritk  wUefc 

Uw  rehtkn  between  the  laMMrisK  extarB«l 

been  repeeted  ni  expencnccb 


I  304.  But  dw*  tlw>  e^pcricMg  hypoiherit  a]»  explai 
the  evolutkm  of  the  hig{i«r  fonne  of  ntioaalicj  ottt  <rf  the 
loverf  It  doe*.  Beginning  with  it— oaing  £roai  prtk*- 
len  to  pertiFoUn — faxnilimrlj  exhibited  by  duldjiTO  and  bf 
doiBMtie  ■nimeh — tlie  prcjywes  to  iadocdTe  aod  dedortive 
fwniiiiift  ii  iinblerlT  uDbruken,  ea  well  m  moBax^j  deta*> 
nuDed.  And  br  the  ■ccwnolitioB  of  e^ieriawes  i»  ebo 
detenmncd  the  edraMe  frotn  nanmr  genasfiiasioae  to 
genenlixatioD*  ■avceanTvlj  wider  ind  wider. 

TVdtg  it  DiX  for  the  prevalent  anuet,T  to  CBtaUiah  aoBM 
Ahtoinle  diatinctton  T^^wimtt  awnnyj  intetfigeooe  and  hnmen 
fatdfiRenee,  it  would  be  necdloB  to  aoBpi  proof  of  thift. 
Ercn  aa  il  it,  the  tnitb  u  lo  manifest  tfaet  tinder  moat  of  itt 
a<"  !r>«itk<n  it.    Krei7  one  admiu  that  the  infant, 

wj;  ■   :  m  drawing  ihoae  mnpleat  inf^ences  whieh 

by  and  by  beeome  conaolidatod  into  acquired  perception^  ia 
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escrcising  no  higher  rntionnlil y  than  tlic  dog  that  recognizes 
\m  u»'ii  uaiue,  tlie  <iitTerL*nt  n)eiJil>er!^  of  the  household,  aud 
the  houn  of  loeaU.  Every  one  imist  also  adDiit  tliat  the 
steps  bv  which  these  simplest  iaferencea  of  the  infant  posa 
into  those  iiifercuocs  of  high  complexity  drawu  in  adult  lift*, 
are  bo  gradual  that  it  is  im]>ossible  tu  mark  the  suecessive 
steps:  no  one  ciin  name  that  day  in  any  hnmnn  life  when 
the  allegixl  diviaion  between  8|>ecinl  and  general  conchisions 
was  ero98pd.  Hence,  every  one  is  bound  to  admit  (hat  as  the 
rationality  of  an  infant  is  no  higher  than  that  of  a  dog,  i£ 
so  high;  and  a&j  from  the  rationality  uf  the  infant  to  tliat 
of  the  mon  the  progress  is  ilirougli  gradationa  whieh  are  in- 
iinitcsimal;  there  ift  aliw)  a  aerioA  of  infinitesimal  gradationa 
ihnnigh  wliieh  brute  rationality  may  pass  into  human  ration- 
ality. Further,  it  must  be  admitted  that  n»  the  assimilation 
of  experiences  of  8uccc«sively- increasing  eomplexity,  suffices 
for  the  unfolding  of  reason  in  the  individual  human  being; 
8o  must  it  suJHce  for  the  evolution  of  reason  in  generah 

E<|ually  clear  is  the  argument  from  the  history  of  civiliza- 
tion or  from  the  comparison  of  existing  races  of  men.  That 
there  is  an  immen.*o  difference  in  abstractnesa  between  the 
reaaoaings  of  the  aboriginal  races  who  peopled  Britain,  end 
the  reasonings  of  the  Bacons  and  Kewtons  who  have  de- 
scended from  thorn,  is  a  trite  remark.  That  the  Papuan  can- 
not draw  inferences  approaching  in  complexity  to  thone  daily 
drawn  by  Knropean  earants^  ts  no  leas  a  platitude.  Yet  no 
one  alleges  an  absolute  di.stinrtion  between  our  faouItie<i  and 
those  of  our  remote  ancestors,  or  betiveen  the  faculties  of 
civilized  men  and  Iho^  of  savages.  Fortnnatcly,  there  are 
records  showing  that  the  advance  towanls  conceptions  of 
great  complication  and  high  generality,  has  taken  place 
hv  slow  steps — by  luilural  growth.  I^et  ns  glnnce  at 
them.  Simple  numenition  exisicd  before  arithmetic; 

arithmetic  1>efore  algebra;  algebra  before  the  intinite^imal 
calculus;  and  the  more  special  forms  of  the  intinitcsimal 
calculus  before  its  more  general  forms.     The  law  of  the 
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■cmI^s  was  known  b(>fore  the  f!:onrrn1  Iaw  of  rlip  \evet 
"known ;  tlie  law  of  Uie  lever  wad  known  before  thu  laws  nf 
composition  and  resolution  of  forc«a  were  known;  and  Uhm 
were  kM<iwu  brforo  the  laws  of  motion  nmler  thi-ir  uniTerail 
forms  wert*  known.  Frnm  tho  ancient  ihiciriiH?  that  tbf 
curre  in  which  the  stm,  the  moon,  and  each  of  ihr  planets, 
moves,  in  a  eiri.*le  {a  perfeetly  niraple  nnd  eimstant  figure); 
to  the  doctrine  taii^hl  hy  Kepler,  thai  each  inemhcr  of  Uie 
plauctarr  sx'stem  dcecrihcs  an  ellipse  (a  much  lese  ai'uiple  ami 
constant  fipire);  and  afterwiinls  (•»  (ho  doctrine  taught  br 
Kewton,  that  the  eiir^-c  desiTilfod  b^'  ever>'  hcavenlv  IkxIt 
ia  some  conio  aretion  (a  Btill  leas  simple  and  constast 
fipnrc);  the  wdvance  in  generality,  in  eomplexilv,  in  ab- 
stmctness  is  tnanifcut.  Nnmeroua  like  illuntrations  are 
fumishwl  bv  Phi'sics,  by  Chemistry,  by  Phj^-siology:  all  of 
them  showing,  in  common  with  the  foregoinfr  onra, 
that  the  advance  hoit  l>een  gradual,  and  that  each  innr 
general  relation  has  become  known  through  the  exiH-rienc 
of  relations  a  degree  Iras  general.  If,  then,  wc  hare 

proof  that  in  the  courw  of  ririllzatinn  there  baa  been  an 
advance  from  raiionfil  coj^nitions  of  a  low  order  of  geueralitT 
to  those  of  a  high  order  of  generality,  brought  about  aolely 
by  the  accumulation  of  experiences;  if  this  advance  i*  as 
great  as  that  fri»m  the  higher  forms  of  brute  rarionality  lo 
the  lower  forma  of  human  rationality  (which  no  one  who 
eomparos  the  genernlizatinns  of  a  Hottentot  with  those  of 
La  riace  can  deny);  it  is  a  legitimate  conchmion  that' 
the  aceiimulotion  of  experiences  snfliees  to  account  for  the 
evolution  of  all  rationality  out  of  its  simplest  forms.  The 
distinction,  contended  for  by  Whately,  hetwran  Rpeeial 
reasoning  and  general  reasoning,  is  untenable.  Generality 
is  entirely  a  thing  of  degree;  and  nnlesa  it  lie  a&terte*!  that 
the  rational  faculty  of  the  cultivated  Kuropean  in  etuentially. 
different  from  that  of  a  lUTago  or  a  child,  it  cannot  cot 
sislently  be  aswrtod  thflt  there  la  fluy  e«8cntial  difference 
between  bnite  reaeon  and  human  reason. 
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§  207.  To  complete  llie  argument  it  needs  but  to  show, 
by  a  special  synthesis,  tliat  the  (.>etablidbtuent  uf  every 
gencrolization,  simple  or  complex,  concrete  or  abstmc^  ia 
dofiiiil<!ly  cxpiitmble  in  conforniily  with  the  principle  hither- 
to traccil.  Tbo  general  law  that  the  caheBiun  of  payi'hieal 
etatca  is  determine)]  by  the  frequency  with  which  they  hove 
followed  one  another  in  cxixrieiice,  affnnla  a  satisfactory 
dilution  of  the  highest  as  of  the  lowest  psyrhotogic-al  phe- 
nomena. When  treating  of  the  integration  of  correapon- 
denoes,  somethiufr  was  donv  towards  showing  that  tht-  for- 
mation of  tlie  most  extended  generaUzattons  does  not  dilfer 
in  niethotl  from  the  formation  of  the  aimpleat  perccptiona; 
hut  here,  thin  may  Im*  inDrt-  definitely  slKnvn, 

As  an  instance  let  ma  take  the  discover^'  of  the  relation 
between  dcjfroc  of  evolution  of  the  nervous  aratcm  and  de- 
gree of  intelligence.  Originally,  no  such  relation  was  recog- 
nized or  was  suspected.  It  was  known  thai  certain  creatures 
have  more  sagacity  than  othora.  It  was  known  that  certain 
creatures  have  larger  heads  tlian  others.  To  some  it  was 
known  that  the  larger  heads  commonly  contain  larger 
mas9C«  of  soft  whitish  matter.  But  the  causal  connexions 
among  these  traits  were  obecured  by  other  connexions.  In* 
telligent  creatures  were  aoen  to  have  various  other  charac- 
teriatics  liesidcji  large  braini^.  Most  of  them  arc  four- 
legged;  most  of  tliem  are  covered  with  fur:  most  of  them 
have  teeih.  And  creatures  ha\*ing  large  braiua  were  seen  to 
have  other  characteristies  than  that  of  intolHgence:  aa 
etreugtb,  length  of  life,  viviparousneea.  Hence,  there  was 
at  first  no  reason  why  height  of  intellipenco  and  extent  of 
nervous  development,  should  he  tliought  of  together. 
Wliat,  then,  was  ncedeil  to  establish  a  mental  connexion 
botvecn  thorn?  Nothing  hut  an  acrunnilaiion  of  ex* 
[jeriencea;  or,  aa  wc  aay — a  multipl_>'ing  of  obaer^'ations. 
That  the  rationale  of  this,  and  its  conformity  to  the  general 
law,  may  be  understood,  let  us  have  recourse  to  Bymbols. 
Let  A  stand  for  the  known  characteristic^  iutelligcQce. 


S^BCtkL  smBBSOL 


And  let  Q5  pat  X  u>  itfiweut  the  ottknown  charactefaie 
anyteefa  h  m  dg|iBoJf  t — *  derdofwd  Donroaa  ■ysftuu.  Xov 
A  is  foand  aksi|;  vith  msnT  vaiiMics  of  cue,  form,  eotpa^ 
etmetvre,  habit,  ^c;  aod  X  ctyejdsa  villi  this,  that,  ol 
the  other  {McitlMritT,  be3»i<l«d  inicU^vncc  That  is  to  at, 
then  are  ntAor  difterent  ^ruap*  of  Mtribotes  Tmriondy  i»- 
woftted  with  A  and  X,  and  br  which  the  ration  a#  A  M 
X  IE  fficpDBPd;  or,  to  oaatiune  the  s7inbul»^theM  an 
gmopo,  BCDXLFZA,  PLFAQNXT.  EDZR 
X  B  A  O  T,  and  so  on*  in  oovBtkn  cointunatioiza,  Bnl 
Dov  if,  other  tfahmei  being  equal,  the  coheeian  of  pejchicsl 
atate*  is  pn^iortionate  to  the  nmnber  of  tiinea  tfaev  ban 
been  coonected  in  experience,  what  mtiBt  resnlt  in  the 
mizidd  of  those  «rho  are  cootijiBaUy  improiBed  with  fCftmfa 
of  attributes  which,  differing  as  ^aey  do  in  other  respcctt^ 
are  alike  in  presenting  llie  relation  A  to  X9  As  the  relt- 
tkm  <rf  A  to  X  is  ooaalanl;  as  the  reUdona  of  A  to  any 
other  flttribiile,  and  of  X  to  any  other  attribuie,  are  not  ran* 
atant;  aa,  consequenTir,  the  relation  *ii  A  to  X  occun  with 
greater  fteqoeuc;  than  the  n>Uti(>n  of  A  to  anything  ^)m, 
or  of  X  to  anything  olae;  it  follows  from  the  general 
law  that  the  pAT<*hicdil  stativ  answering  to  A  and  X*  will 
beoome  more  coherent  to  each  other  tban  either  is  to  the 
rest  of  the  states  with  wUith  thev  occur — there  will  erai- 
tuallr  ari»e  a  teodener  for  A  to  call  up  X,  and  for  X  to  calt 
np  A.  In  other  words,  A  and  X  will  be  ronnected  in  tfaooghl 
as  attributee  that  constantly  coexist;  and  90  will  be  osta- 
blished  tbe  generalization  that  the  degree  of  intelligenue 
varies  as  the  deTolopment  of  the  nerrons  sjntem. 

Manifeetlr,  the  same  reasoning  holds  howerer  complt- 
cnU'd  the  relations,  and  however  greatly  otwcuml.  In- 
volved and  varied  an  may  be  the  phenomena  to  be  gene- 
ralized, if  there  ha«  already  been  reached  that  grade  of 
Intclligrncp  re(inirod  for  eogiiilion  of  the  enraplex  term?  of 
the  relation  common  to  them;  then,  repeated  experieneea 
will  oveutnaUy  generalize  the  relation,  in  virtae  of  that 
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same  simple  law  of  psychical  changes  which  we  have  fuuud 
suiHeicnt  to  explain  the  lower  phenomena  of  intcllij^nce. 

§  20S.  Here  seerns  to  he  the  fittest  place  for  pointing  out 
how  tho  general  doctrine  that  has  been  i]evel(>[>ed,  aupplico 
a  reconoiliation  between  the  experience- hypothesis  as  com- 
monly interpreted,   ami   the   hypothesis   which   the   tran- 

tK-'endentaliala  oppose  to  it* 

*  In  the  first  edition  of  this  work  there  here  followed  a  pani^mph 
which  is  no  longer  required,  nor  can  indcnl  be  properly  embodied  in  tho 
tut — ■  pamgrupli  expressing  a  bcU«t  in  tbo  tintuml  gmexU  uf  orgnniti 
fomui,  in  concrast  with  tli«  current  belief  in  their  jiupcmatoral  j;enesi«. 
Dut  while  this  [i«r«graph  is  now  nvcdlcju,  it  formoti  a  noctlfiil  part  nt  tho 
argument  as  ori^nally  workwJ  out ;  and  I  here  append  it  for  Uiis  rt-'ason, 
an  woll  ait  for  Lh<!  |iurpngu>  of  tndicAlinff  the  vinw  I  hflil  on  thn  t^tiiyttimi  of 
tlw  origin  of  «pwi«  at  the  timo  when  the  flrrt  edition  of  thw  work  waa 
publi»h«]  in  1S55.  Tbo  para^rraph  ia  Inlentiotumy  reproduced  without 
verbal  amundmciilM  ot  vhiin^  of  any  kind. 

"As  most  who  hare  rrail  iHnii  far  will  have  perc«ive<l,both  thf>  ^encrat 
argument  unfoldM]  in  the  Fynth«<ticnl  dirisinns  of  this  work,  and  man]rof 
the  apeoial  arguments  by  which  it  has  been  supporteil,  imply  a  tadt  adhe- 
slort  to  the  dewlopniDiil  hypo! Levis— the  hypothusM  that  Life  in  its  mnlti- 
tudiiioas  and  infinitcly-varred  emWHliniGntx.  has  arii-cn  nut  of  the  lowert 
and  simplest  hG[rinnirig!i,hy  xLopnait  gradual  as lliofie  which  erolveahomo- 
gcntoun  microscopic  (*orm  into  a  contplux  organism.  This  tarit  adhesion, 
which  the  progrvM of  thcarguioent  hnsrenderad  mtirh  mom  obriinw  than 
i  anlictpiilitl  it  would  tuinotiio,  I  do  ni^t  henlate  In  acknowledge.  Not, 
indeed,  that  I  adopt  the  current  nlttioii  of  tht'  hy|»olhe«t*.  Kver 
sinoo  the  rcoent  reviral  of  lh«  controversy  of  '  law  ttratts  miracle,*  T  have 
Dot  oeeeed  to  regret  that  so  iinfortnnato  a  srAlrment  nt  the  lawfihoald 
haTebeen^ren — a  statement  quite  irrMonctlablo  with  rcryobvimutrulht, 
and  ott*  that  not  only  siiggc«tA  insarmounlabla  objections,  but  makes  orer 
to  opponents  a  rast  serieii  of  factn  which,  rightly  intnr[in>ted,  wr>uM  tell 
with  great  fon'cagaiiwt  IhvRi.  (This  referred  tothe  VenUgfofiht  Jfatvrat 
ffitlitry  of  Crtation.]  What  may  be  a  better  Mate  men  t  of  the  law,  this  is 
not  the  place  to  impiire.  It  muvt  eufflM  to  cniii>ciat«.>  the  belief  that  Ufa 
under  nil  ila  forma  has  arisen  by  a  progres^fi-.  nnbrokcn  evolnttoni  and 
thronifh  the  immediate  imtmm«'nUlity  of  whnt  we  call  natnml  canacA. 
That  thisiJianhypolhMi*,  I  readily  admit.  That  it  may  ne^ertie  anything 
more,  seems  probable.  That  even  in  iie  most  dt-fmcfble  shape  ihwrc  are 
eeriouadiflloultitain  Its  way,  I  cheerfully  acknowledge:  ihoogh,  oonsldar- 
log  tha  oxtrcme  complexity  of  tlio  phenomena;  the  entire  destroctioD  ot 
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Tho  uiiivcrMl  law  that,  other  thin^  equal,  the  coh 
of  i^sycliical  «tat*r«  is  proportional^:'  lo  the  /reqiicncy 
wiiich  they  hare  fullowwd  one  anoliior  in  expene 
pupplioB  an  rxplnnation  of  the  so-called  "  fonriB  *"f  l  houj;ij|, 
as  s<:hjd  as  it  i^  siippleinenlcd  by  thn  law  that  habit 
p«ychical  guocesHiona  entail  some  liereditary  leniiciurj 
•uch  iuocestdons,  which,  under  persistent  conditions,  wi 
become  cumulative  in  }i;encTation  after  generation.  W^^ 
saw  that  the  eatabliahment  of  thoee  compound  rv^ex  actioi^H 
called  iuistJticta,  u  coiuprchen^iihle  ou  the  principle  tlitt' 
inner  rtdatiuntt  are,  by  pcrpftnul  rfpctition,  urj^auized  into 
correspondence  with  outer  retationa  We  have  now  to 
obfter^T  that  the  cKtabltfiliniont  of  thono  consolidated,  thoM 
indissoluble,  tho«o  inalinctire  mental  relations  constitutinj; 
our  ideas  of  Space  and  Time,  is  coiiiprehetisible  on  the  same 
principle.  For  if  even  lo  external  relations 

ore  often  nxporienced  during  the  life  of  a  tiingle  orfmnis 
answering  internal  rtdalinnB  are  establiished  that   become 
next  to  flutomatie — if  such   a  combination  of  psychical 
.  cbangea  as  that  which  ^idra  a  flavage  in  hitting  a  bird 

llix*  PAflier  pnrt  of  \hi>  ev{ili>itro ;  the  frm^mefltAry  nnil  obtmiiw  character  of 
Ihat  whirh  rvmninn:  and  ttio  total  Ib^Ic  of  InfmrmHlion  r««pectine  the  in- 
nnltf<I}--ra.nr(I  anrl  involved  caut^s  lhat  hav«  b««n  at  work :  II  wmiM 
ho  Mraugv  wom  t1i«m  n<A  snch  difDriiltim.    Imperfort  as  U  is,  haw- 
rrcr,  th«  e*i(lenci>  in  fnvonr  nppenn  to  me  preatly  to  prepondcratfl  oTcr 
the  crklenw  aRainHt.    ijnvc  far  thns«  who  dtiU  adhere  to  the  H«br«« 
iRTth,  or  U)  the  doctrine  of  ipeciAL  cmAtioiif  dDrived  from  it,  tbera  is  no 
allvmativr  but  this  hj^wthcala  or  no  hTpotheaia.    The  neatral  statoot 
havini;  no  hyi^nthCBia,  can  he  (v>mpbtpl^  pnts^rrcd  only  ao  lon^  a^  Iho  mr- 
flfcting  evMencoA  apprar  rsiu^tly  balancM :  such  a  tlfttfi  is  oii«  of  luutable 
iM^iiilibnuni.  which  ciin  hardly  be  jwrnianont.     For  m^iwlf.  niiding  that 
lliara  is  fio  poaitireoviderirfi  of  ii]ief>ial  <'r«-atinni^  nnd  thai  thore  is 
posi(iv«  evidonw  of  avnlMlimi— alike  in  th<j  history  of  the  human  nM». 
Ihi*  modi  nation  H  nnddrfconn  by  all  orip^HnUmA  under  diangnd  eondl 
in  thf*  dovolopnipnt  of  fvtrj  livinj;  (<r«Ai.ur« — I  adopt  th«  hfpo 
itiitil  b«>tt«r  in«tniot«<l :  and  I  «««  th«  mora  n-ruon  ffr  doing  thia,  fn  Uw 
facts,  that  it  apf>wnt  to  bo  tlm  iinavof'lablo  oonclttNittn  pointed  to  by 
foru^ing  inventi^^iions,  and  Chat  it  fnrnishM  awliitjon  of  tbaeoo' 
Tarey  between  tb«  disciplw  of  Locke  and  tboM  of  Kant." 
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Tvith  (in  ftrrow,  becomes,  bv  coiistflnt  repetition,  90  orgnn- 
i«><l  ait  to  lie  perforuicd  almoitt  without  tlioiif^lit  of  thf  pni- 
ces^es  o{  adjuBtnieut  f^vno  tlimugh — and  if  skill  of  this  kind 
is  8u  fur  traniiiiiL^ilftc  that  particular  races  of  iiicu  )>eoonic 
characterizoil  by  parti«ulur  iiplitudcs,  wliich  art'  nolhiii|5 
else  than  partifllly-orf^anized  piTycliiral  connexions;  then, 
if  there  exist  oertain  extemnl  relationa  which  are  oxpe- 
rionccd  by  all  orgaiiiwns  at  all  iiistauts  of  their  waking  lives 
—relations  which  are  abiwhitely  constant,  absolntely  uni- 
versal— there  will  be  establislietl  answering  intenial  rela- 
tions that  arc  al>i<olutcly  constant,  abnoliilely  universal. 
Such  relationn  wo  linve  in  tliowo  of  Space  and  Time.  The 
organization  of  anUjective  relationa  adjusted  to  these  ob* 
jontivc  relations  has  been  euniulativCj  not  in  each  race  of 
creatnres  only,  but  throughout  successive  races  of  ereaturee; 
and  8ucli  subjective  relations  have,  therefore,  become  more 
conaolidati.Hl  than  all  otliers.  Being  exiwriem^ed  in  every 
perception  and  every  action  of  each  creature,  these  con- 
iiexion.4  among  onter  existences  must,  for  this  reason  too, 
be  responded  to  by  connexions  among  inner  feelings,  that 
are.  alwve  all  others,  indis^hible.  As  the  substrata  of  all 
other  relatiotu  in  the  nott-fgo,  they  must  be  responded  to 
by  conceptions  that  arc  the  substrata  of  all  other  relaliona 
in  tho  ego.  Being  the  constant  and  infinitely-reiieated  ele- 
ments of  thought,  they  mtist  become  the  automatic  ele- 
ments of  thought — the  elements  of  thought  which  it  is 
imposdhle  to  get  rid  of — the  '"  forms  of  intuition." 

Such,  it  seems  to  me,  is  the  only  possible  reconeilifltion 
between  the  (•xjiiTiencc-hypothesis  and  the  hypothesia  of 
the  transcendentulists;  neither  of  which  x&  tenable  by  itself. 
Instirmountable  difticultiea  arc  presented  by  tlio  Kantian 
doctrine  (as  we  shall  hereafter  see);  and  the  antagonist 
doctrine,  taken  alone,  presents  difficulties  that  are  equally 
insurmountable.  To  rest  with  the  unqnali6ed  assertioa  that, 
antecedent  to  experience,  the  mind  is  a  blank,  is  to  ignore 
the  (|uesti(in8 — whence  comes  tho  power  of  orgattizing  expch 
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riencesf  whotico  arise  the  different  degree*  of  that:  pnwtT 
IHWSossetl  b^  difTcrt-ut  races  of  or^ianuiiUf  uid  diilcrvui 
iudividaaU  of  the  sumo  racet  If,  at  birth,  there  ej 
nothing  but  a  itasnivc  receptinty  of  iiupreemons,  vhf 
u  not  a  horae  as  ediieable  as  a  muni  Should  il  be 
aaid  tliat  lanf^iagc  makes  the  difference,  then  whv  do 
not  llio  oat  and  the  dc^,  reared  in  the  Mime  hoiuohoM, 
arrive  at  eqiinl  degrees  and  kindu  of  intelligenceif  l'n*U 
■iood  in  its  current  funn,  the  eicperience-hypothesis  iiupl 
that  the  ])retiencc  of  a  defuiiti-ly-orgnnizetl  ncfrvous  »\»tt 
is  a  uircumBtanee  of  no  ntoiuent — u  fact  not  ULn.>ding  to 
taken  into  anconntl  Yet  it  is  the  all-important  fact — the 
fact  to  which,  in  one  senne,  the  criiicimiii  of  Liclmitr.  ami 
othere  ]>ointed — the  fact  without  which  an  assimilation  of 
cxperienccfl  is  inexplicable.  Throufihout  the  animal 

kingdom  in  general,  the  actions  are  dejM'ndcnt  on  the 
nervoiifi  stnicturc.  'J1ie  phjaiokigiat  ahowa  ua  that  eai'h 
reflex  movement  implies  the  agency  of  certain  ner\'es  and 
ganglia;  that  a  development  of  complicated  instincts  is 
a(!conipaniiKl  by  complication  of  the  nervous  centres  and 
their  commissural  connexions;  that  the  same  creature  in 
different  stages,  as  larva  and  imago  for  example,  changes  iti 
instincts  as  its  nervous  «(tnictnre  changes;  and  that  as  vre 
advance  to  creatures  of  higli  intelligence,  a  vo^t  increa<te  in 
the  size  and  in  the  complexity  of  the  nervous  system  takes 
place,  \\niat  is  the  obvious  inforcnee?  It  Ls  that  the 
abilily  to  c(hordinate  impreaaions  and  to  perform  the  apprc^ 
priate  actions,  always  implies  the  pre-exiatence  of  cei 
ncrrea  arranged  in  a  certain  way.  ^^^lflt  is  the  meaning 
the  human  brain?  It  is  that  the  Jiiany  etUiMished  rela- 
tions among  its  parts,  stand  for  so  many  ^taHishefi  rela- 
tions among  the  psychical  changes.  Each  of  the  constant 
connexions  among  the  fibres  of  the  cerebral  niaiwes,  nnswc 
to  some  constant  connexion  of  phenomena  in  the  e3 
ences  of  the  rsce.  Just  as  the  organized  arrangement  iub- 
sisting  between  the  sensory  ner\-C8  of  tlie  nostrils  and 
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motor  nerves  of  the  rc-Rpiratory  mHScIoa,  not  only  iniilcfs 
pofflible  a  sneeze,  but  nl^i,  in  tlic  newly-born  infniit,  iiiii>lli--s 
sneezings  to  be  hereafter  performed;  80,  all  the  oi^anized 
a rnmgc intents  »ubai»ting  among  the  nervi'd  of  thv  infaitt's 
brain,  not  only  nialce  pussible  certain  combinatione  of  im- 
preifsions,  but  alao  imply  that  such  conibinatioiiB  will  hero- 
after  Ije  inmie — imply  that  there  are  aiiHwcrinp  eunihina- 
tiona  in  the  outer  tt'orld — imply  a  prupuredpesii  to  ei>giiize 
tUoiicrombinntiona — imply faculticsof  coraprcheudinpthem* 
It  18  true  that  the  re.8iilting  compound  psyehieal  changes, 
do  not  take  place  with  the  same  readineas  and  automatic 
preeisiou  as  the  aimple  reflux  aetiun  iiistaiieed — it  ia  true 
ttiat  mmv  indindual  exjierienees  acem  rcipiired  to  estahlish 
them.  IJut  while  thii"  i»  partly  due  tx>  the  fai-t  thai  iheao 
oomltinariong  arc  highly  involved,  extremely  varied  in  their 
modes  of  oeciirrence,  made  up  therefore  of  paychieal  rela- 
tions leaa  completely  coherent,  and  hence  need  further  repe- 
titious to  perfect  them;  it  is  in  a  much  greater  degree  duo 
to  the  fact  that  at  birth  the  oi^aniz^ttion  uf  the  bmin  ia  in- 
complete, and  does  not  eeaw  ittt  flpontnneons  propT(^'(  fur 
twenty  or  thirty  years  afterwards.  Those  who  contend  that 
knowledge  results  wholly  from  the  experiences  of  the  indi- 
vidual, ignoring  as  ihey  do  "^he  mental  evolution  which 
accompanies  the  aut<^cnous  development  of  the  nervous 
lystem,  fall  into  an  error  as  great  afl  if  thoy  were  to 
awrilie  all  bodily  growth  and  structure  to  exercise,  for- 
getting the  innate  tendency  to  aaanme  the  adult  form. 
Were  the  infant  horn  with  a  full-sized  and  eompletcly- 
eon*tnu'te*l  brain,  iheir  position  would  ba  less  untenable. 
But,  as  the  caae  stands,  the  gradually-increasing  intelli- 
gence displayeil  throughout  cliihlli<K(d  and  youth,  is  more 
attrilnitahle  to  the  completion  of  the  cerebral  organization, 
than  to  the  indi\ndual  experieneea — a  truth  proved  by  the 
fact  that  in  adult  life  there  is  aometimps  displayed  a  higli 
endowment  of  some  faculty  which,  during  education,  w«a 
never  brought  into  piny.    Doubtless,  experiences  received 
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or  rather,  during  the  evolution  of  that  series  of  organifims 
through  which  the  huuiau  orguuism  has  been  reached.  The 
rifeetsof  the  most  uniform  and  frwjuent  of  these  experiences 
have  heen  Buectiwively  lioqiwratheii,  priiici|iHl  and  interest; 
and  have  slowly  amounted  to  that  high  intelligence  which 
lies  latent  in  the  brain  of  the  infant — which  ttie  infant  in 
after  life  exercises  and  perhaiw  strengtliens  ur  further  com- 
plicates— and  which,  with  minute  additions,  it  bequeaths  to 
future  generationg.  And  thus  it  happoni*  that  the  European 
inherits  from  twenty  to  thirty  cubic  inches  more  brain  than 
tlie  Papuan.  Thus  it  happens  that  faculties,  as  of  music, 
■which  scarcely  exist  in  some  inferior  human  races,  bwome 
congenital  in  superior  ones.  Thus  it  happens  that  out  of 
savRges  unable  to  count  up  to  the  number  of  their  fingciv, 
and  s]>eakiug  a  language  containing  only  nouns  and  verbs, 
arise  at  IcugtL  our  Xewtoua  and  Shaks{)eare& 
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§  200.  Tlie  assertion  Oiat  thtwe  peychical  stAtea  which 
clofia  as  FeetingH,  are  luvulveil  with,  and  insep«rah]e  f] 
tboee  which  we  t-iaee  ua  intclloclual  prooeeeeSf  eecins  ■ 
tradictioii  to  <lin.'L>t  itilernnl  pctvcptiuns.    It  will,  iuflpt^l,  W 
Qt  once  HilmitUxl  tlmt  iiiteJlootiial  proocssrs  cannot  be  m'jm- 
ritcd  from  c|)i-|M>n|>Iierai  feelings,  real  or  ideal;  since,  inra- 
riably,  these  are  oillior  the  immediate  tcnua,  or  Uie  ul 
mate  tr<jrui>onent£  of  the  tenue,  hetweeu  which  relatious 
Odtalilii^hed  in  every  cognition.    But  while  all  will  grunt 
the  fi-elings  initiuleil  in  ns  by  Uie  forces  of  the  external 
world,  are,  in  their  presentutive  or  rcpreaonlutive  forms,  the 
indispcnsahle  nmterialit  of  thniif^ht,  and  that  therefore  to 
this  extent  intellect  and  feeling  cannot  be  parted;    many 
will  demur  to  the  proposition  that  feelings  of  the  en 
|K!riplH>ral  and  central  claNtes  are  not  tteparablu  from  int 
loctiial  procrases. 

Rome  approaeh  towanls  a  right  enmprehension  of  t 
matter,  will  lie  gained  by  recnning  certain  loading  eonchi^ 
sions  set  down  among  the  Inductions  of  Psycholof^.     Wi^f 
saw  that  Mind  is  eomposed  of  feelings  and  the  relations  be- 
tween feelings.     We  saw  that  the  ferlings  are  primarily 
divisible  into  the  centra  Ily-initia  ted  and  the  penphcrully^^ 
inifinteil;    which  last  are  re-diviHible  into  tliose  which  are 
iuitiatod  at  liie  outer  surface  of  the  body  and  those  whi( 
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are  mitiiited  withiu  the  body.  On  comparing  these  three 
great  onJerji  of  fediiigs,  wo  fount)  that  whereas  the 
C|)ipberipheral  are  rational  to  a  very  great  extent,  the 
entoporipheral,  and  still  more  the  central,  have  hut  small 
aptitwlea  for  cniering  inU)  rchitions.  I lenco,  hy  implication, 
it  was  ahown  that  the  Klational  element  of  Mind  is  in  no  case 
absi^iit.  But  the  relational  element  of  Mind  is  the  intetlec* 
tiial  element.  Ohnoualy,  then,  no  kind  of  feeling,  sensa- 
tional or  emotional,  can  be  wholly  freed  from  the  intellectual 
element. 

Further,  this  conelusion  is  implied  by  the  argnmcnt  ela- 
borated in  the  foregoing  etiapters.  If  alt  mental  phenomena 
are  incidents  of  the  correspondence  between  the  organism 
flud  its  environment;  and  if  tliis  correspomlence  passes  in- 
sensibly from  its  lowest  to  its  highest  forms ;  then,  we  may 
be  certain,  a  ^/^Vrt,  tliat  no  orders  of  Feelings  can  be  com- 
pletely disentanglrti  from  other  phenomena  of  consrious- 
ness.  We  may  infer  that  they  must  arise  gradually  out  of 
the  lower  forms  of  psychical  action,  by  ste]>s  such  as  lead 
to  the  higher  fonns  of  paychical  action  already  trace<l  out; 
and  that  lliey  iiniHt  wuntitnte  another  aspect  of  these.  Tliia 
is  just  what  we  shall  find. 


§  210.  Before  prooeecHng  to  the  synthetic  interpretation, 
it  may  be  well  to  remark  that  even  in  our  ordinary  experi- 
ences, the  imp«)8sibitity  of  diHsoeiating  the  jmohieal  states 
clasecfl  as  intellectual  from  those  seemingly  most  unlike 
peyeliical  Rtates  Haased  as  emotional,  may  bo  discerned. 
While  we  continue  lo  compare  such  extreme  forms  of  iho 
two  as  an  inference  and  a  fit  of  anger,  we  may  fancy  that 
they  are  entirely  dUlinct.  But  if  wo  examine  intermctliate 
modes  of  consciousness,  we  shnll  quickly  find  some  which 
are  both  cognitive  and  emotive.  Take 

the  state  of  mind  produced  hy  seeing  a  beautiful  statue. 
Primarily,  this  is  a  co-ordination  of  tlie  visual  intpreseions 
which  the  statue  gives,  resulting  tn  a  ronsciottsncss  of  what 


they  mean;  and  this  wu  call  a  purely  iatclleetual  itrt 
tisually  this  act  i^annot  be  performed  without  some  plcasa^ 
able  feeling  of  tiic  e^nntional  order.    Should  it  he  said  that 
this  emotiou  aride^  from  the  mnay  ideas  aflsociateJ  with  the 
humaij  form,  the  rejoinder  is,  that  though  iheso  aid  in 
prifduction,  tt  cannot  be  altogether  so  accounted  fur; 
that  we  feci  a  kindred  pleasure  On  cvntemplatiug  a 
building.     If  it  be  urged  that,  even  iu  this  case,  culla 
giatcs  of  eonEciont>uese  are  induced  which  siilltre  to 
the  emotion,  then,  whence  results  the  gralificatiun  ^ven 
looking  at  a  aimplc  curve — an  ellipse  or  parabola  if        TIhi 
uianifei«t  dithculty  in  <lif.entangling  the  cognitire  from  tb» 
emotive  in  these  cases,  becomes,  in  other  caacs,  an  impoas- 
bility.    Not  only  doce  the  state  of  coosciouaness  produced 
by  a  melody  show  us  cognition  and  emotiou  inextrica 
entangled,  but  the  state  of  conscionsnesfi  pr^Mlueed   by 
eingle  beautiful  tone  does  so.    Not  only  ia  a  couibination 
colours,  as  in  a  landscajto,  prwlwclive  of  a  pleasurable  fee 
beyond  that  due  to  mere  eeusations;   but  there  is  ploas 
accompan^'ing  the  perception  of  evea  one  colour,  when 
great  purity  or  brilliance.     Xay,  the  touch  of  a  jifrfeL-t 
euiooth  or  soft  surface  causes  an  agreeable  consciousu 
In  all  these  ratal's  the  simple  distinct  feeling  directly  am 
hy  the  outer  agent,  is  joined  with  some  compoimd  vagno 
fetding  indirectly  aroused.    (See  §  128.) 

OthcrM'tse  put,  the  matter  standa  (hua.    The  matoriala 
dealt  with  in  every  cognitive  process  are  either  sensations  or 
tho  re|>rcscntn lions  of  them.    These  sensations,  and  by  i 
])lieAtion  the  rcprcftcntationa  of  them,  are  habitually  iu  mv 
degree  agreeable  or  dieagrecable.    Hence,  only  in  those  rare 
eases  in  which  lioth  its  teniis  and  its  remote  associations  are 
absolutely  indiffiTent,  can  an  act  of  cognition  be  pA*o-i 
Jutffjf  free  from  emotion.     Conversely,  as  every  einotici4^| 
invnlves  the  pn-si'iitation  or  representation  of  objeelii  an*!^i 
aclionfl;    and  as  the  perceptions,  and  by  implication  the 
rocollcction.4,  of  objects  and  actions,  all  imply  cognitions; 


ft  or 
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It  follows  that  no  emotiou  can  be  abwlutdy  free  from  cog- 
iiitiuu. 


§  211.  The  relation  hctwren  inteltipencp  iinil  frclinjr  will 
be  most  clearly  iinderstwHl  on  studying  the  relation  botwtc-n 
perception  and  sensation,  which  are  the  giinpleat  fonns  of 
the  twu. 

ICvery  sensation,  to  be  known  as  one,  must  be  pereeivetl; 
and  must  so  be  in  one  respect  a  pcrce])tion.  Every  {Hircep- 
tion  niiitit  lie  maile  u|)  of  cnmhined  senMitions;  Dm)  must  sn 
^n^  in  one  respect  sensational.  But  though  they  have  the 
sauie  essential  elements,  these  elements  arc  not  wmilarly 
dominant  in  the  two.  In  wnaation,  conseiouanoss  is  occn- 
pietl  with  certain  affections  of  the  nrganieni.  In  percep- 
tion, consciousness  is  occupied  with  the  relations  among 
tboue  affections.  Seusatious  are  primary  undecompoeable 
states  of  consciousness;  while  |M>rceptiona  an.*  secondary 
dec<miposablc  states,  consisting  of  changes  from  one  primary 
state  to  another.  Hence,  as  continuance  of  the  primary 
states  is  inconsistent  mth  the  occurrence  of  changes,  it  fol- 
lows that  consciouKneiv  of  the  changes  is  in  antagonism  with 
eonscioiianefls  of  the  states  between  which  'they  occur.  So 
that  ]H;rception  and  sensation  are,  as  it  were,  ever  tending 
to  exclude  each  other,  but  never  succetHling.  Indeed, 

conflciou$ne%i  continues  only  in  virhio  of  this  conflict. 
Withont  the  primary-  affeclions  of  consciousness,  there  can 
be  no  chan^'csi  from  one  priuiury  affection  lo  another;  and 
without  changes  fnim  one  to  another,  there  can  be  no 
primary  affections,  since  in  the  alienee  of  ehangra  con- 
sciousness  cca.'M'B.  Neither  eonwiontinesa  of  the  changoe, 
nor  of  the  affections  between  which  they  occur,  can  exist  by 
itaelf.  Ncvcrthclesa,  cither  may  so  predominate  as  greatly 
to  subordinate  the  other.  \Vhen  the  changes  arc  so  rapid 
that  the  states  forming  their  antecedents  and  consequents 
do  not  last  for  apprccivlilo  timet),  conseiousnens  is  almost 
wholly  occupied  with  changes — with  the  relations  among 
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peiuatiou:  aenflatioits  ftrc  prc«M)t  im  far  only  as  ia  o 
for  the  estabtiduiii-nt  uf  rvlutiuua  uuioiif;  tlii-iii;  and  wc 
that  condition  of  cvnsciousncw  cnlK-i]  |>creeptioii.  Oq  ihe 
oUicr  hand,  whcu  tlic*  etatn  funning  the  antecedent*  wai 
coDBpqucMl^  iif  thtt  chanf^  have  coniiidcrablc  pcnostenoe,  or 
ralher  when  they  arc  not  ])emianenlly  dostroywl  by  tbt 
chanj^  but  continually  retnni,  and  an*  thus  brokc-ti  hv  tbi- 
changM  only  to  far  as  it  needful  to  maintain  eon»-iimsne« 
— H'hcu.  tlierefore,  some  on«  of  th<^ni  by  its  eontinuoiu  reenr 
roiice,  greatly  predominates  over  othere;  then  xherv  reeiills 
the  cunditiuii  of  vonsciouxncsB  called  scudation. 

Now  tlm  is  just  tlie  relationship  which  pxisits  throughout 
between  knowing  in  general  and  frulin^  in  general.  Thougli 
differing  fmni  Sir  William  Harmllon  resjiecting  the  intw- 
prctation  of  the  antagonism  between  ]>erccptiDn  and  eeniw- 
ttoii,  I  agree  with  hitn  in  holding  that  the  aanie  antagoobsn 
holdii  lit-tween  cognition  and  emotion.  The  differences  ara 
simply  differences  that  arise  from  snceesKVO  eomplicatimis. 
As,  ont  of  thiKH*  Hiiiiplp  pen-options  forming  the  lowest  elm 
of  cognitions,  the  higher  cognitions  result  i>y  the  eora- 
pounding  of  perceptions;  so,  out  of  those  simple  sensatiom 
forming  the  lowest  cUaa  of  feelings,  the  higher  feelings  arise 
by  the  eompoiinding  of  sensations.  And  as,  when  eoguitiona 
grow  highly  compound  their  elomenls  become  loo  nnme 
reus  to  be  all  pn-!H-nt  together,  and  so  become  |>artly  repre- 
Bentativo,  and  ofttTwards  somelimes  wholly  represpiitative; 
BO,  when  the  feelings  grow  highly  eoni[Hri]iiil  iheir  elements 
become  too  numerous  to  be  all  present  together,  and  ao 
become  partly  representative,  and  aftenvards  sonietira 
wholly  rppresentati\*e.    Those  positions  require  eliieidatio 

It  has  liecn  froni  time  to  time  pointed  out  that,  in  tin 
development  of  Mind,  there  is  a  progressive  oonso! 
dation  of  states  of  consciousness.  States  of  consciousnes 
onee  separate  become  indtssooiable.  Otiier  states  that 
were  originally  united  with  diffienlty,  grow  so  coherent 
as   to   follow   ono  another   without   effort.      And    thm 
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tiiore  flriee  large  nffprppntions  of  slates,  answering  to  com- 
plt'x  I'xtenial  tiling* — nninmls,  men,  huihliiipi — which  are 
80  welded  togetber  as  to  be  practically  single  etates.  But 
this  integration,  hy  uniting  a  largtt  uunilwr  of  related  scnsn- 
tioiia  into  one  state,  docs  not  destroy  them.  XLoiigh  mib* 
ordinated  ae  parts  of  a  whole,  they  still  exist.  And  being 
Boverally  in  their  original  forinfi,y«W*n<^,  this  tstate  which  is 
i-oniiKwtid  of  tiiem  is  a.  feding—^  feeling  produeed  by  the 
fusing  of  a  number  of  minor  f(«licgs.  Hence  a  certain 
pleasure  accompanying  all  kinds  of  perceptions;  as  every 
child  showa  us.  Nut  ouly,  however,  does  this  hold  with  the 
groups  of  simple  eensations  that  are  united  to  form  percep- 
tions; but  it  hoMs  with  grou|»  of  thcs<>  groupe.  When 
the  composite  states  of  consciousnesf  answering  to  single 
complex  olijocts,  become  sufficiently  cxrasolidated ;  then,  if 
the  daily  exix-riences  present  some  constant  asaonil>lag<'  of 
complex  objects,  micli  as  those  distinguishing  a  [larticular 
loculily,  there  results  a  consulidatiou'  of  these  luto  a  still 
larger  aggregate  of  states:  the  feelings  severally  consti- 
tuted by  thew  eoui)Kwite  Ktates,  are,  in  their  turn,  merged 
into  a  more  composite  feeling,  which  in  its  mi.\ed  and  com- 
paratively massive  character  verges  on  the  emotional.  And 
then  from  the  uruon  of  this  comjvwite  feeling  with  other 
composite  feelings,  the  elements  of  which  are  mainly  repre- 
sentative, such  as  tbosc  implied  in  the  domestic  relations, 
there  is  produoe^l  an  extremely  involved  and  massive 
feeling  of  the  emotional  order,  answering  to  Ibe  idea, 
borne.  Itnt  now  let  it  be  remarked  that  as  fast 

as  the**  compound  states  of  conscionsness  in  their  ascend- 
ing grades,  severally  become,  by  integration  of  their 
elements,  practically  single;  so  fast  dn  they  begin  to  play 
the  same  parts  in  the  mental  processes  that  single  states 
do.  The  continuance  nf  a  sensation  being  inconsistent  with 
tbo  occurrence  of  a  change,  vo  saw  that  eonsciotisness  of 
changes,  or  relations  among  sensations,  is  ever  at  variance 
with    conBcioiisnoaa   of   the   sensations.      Here   we   may 
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lonuUrijr  see  that  in  locportaoo  as  a  < 

ing  xntmy  kosk^om  and  ibeir  niasiaoa; 

doted,  ito  coutiniuuice  tnutH  be  M  Tuiuice  witfa  tht  «evw- 

mm  cf  a  cbaiige  Co  •OHM  odwr  oonpoote  feeliiig^  thitit— 

mtut  be  at  variance  with  the  ettahHAtmKmt  a£  a  rdatiaB  W- 

tveen  the  tbin^  causing  auch  eampoato  fedua^  mad  o^ 

thing  else;    that  ia — moat  be  al  rarianoe  with  eiopBiligfc, 

And  beaoe  arises  the  faet  kwnrn  lo  posoos  aBalrtieallT  is- 

cHncil,  that  when  thf^y  think  aboat  any  gratification  th«T  an 

recejring — speculate  tii»on  the  cattae  of  it,  oir  criticise  tlie 

object  oi  it — the  gratification  is  sospeodcd- 

Tbeae  several  vxiKjeitions  have,  I  think,  nwde  it  cktf 
(hat  ct^nititm  and  feeling,  thmughout  all  phases  of  their 
erolation,  are  at  once  antithetical  and  inaeparable.  Tha 
ini|i]iratiiin  in  i}iat  they  are  but  different  aspeets  of  the  asne 
developtn<-nl,  unij  may  so  be  exix^Ttetl  to  arise  fran  Cfcc 
same  root  br  the  same  procesB.  This  being  viideTaSiood  « 
may  now  go  on  to  coniddcr  the  feelings  ^ypthettcaUj. 


%  212.  Where  action  is  perfertly  amomaHc,  feeling  dott 
not  ojrist  Of  this  we  have  bctctbI  proofs.  AVc  hare  the 
proof  that  in  rroattircs  mo!it  markediT  oxhilHttnp  tbem, 
automalic  actions  go  on  equally  well  vhen  the  rhit-f  norrops 
eontre  has  b(*Ti  removed.  We  have  the  proof  that  our  own 
automatic  actions  are  unaccompanied  by  feelings:  as  wil- 
nesB  those  of  the  TiBcera  in  their  noniiBl  states.  And  «e 
hare  the  fiirfhor  proof  that  niHionfi  which  in  oiitwlvea  are 
partly  volnnlary.  partly  reflex  (as  that  hy  which  the  foot  is 
withdrawn  from  the  aealding  wnter),  and  which,  so  long  as 
they  are  necompsniod  by  feeling,  arc  accompanied  by  will, 
brconip  more  nirrpctically  automatic  if  feeling  U  lost 
When  injury  of  thu  afferent  nerve«  has  deslroye^l  i^ensiliility 
in  a  limb,  the  slightest  stimulus,  as  the  touch  of  a  feather, 
pnnlnei-K  n-fiex  niovcments  that  ore  stronger  than  thoae  pro- 
duced in  a  limb  retaining  itja  sensihiUty. 

This  antagonism  of  antomatic  action  and  feeling  wtU  be 
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bettor  understood  on  observing  that  feeling  involves  a  {per- 
sistence which  HiitoniHtit!  action  negatives.  To  have  the 
state  of  consciousness  recognizable  as  a  pfirticular  feeling, 
implies  some  durarion  of  that  state;  and  in  proportion  as  it 
iills  ;l  sinalli-T  interval  in  the  chain  of  stateit,  in  tlie  saine 
proportion  doea  it  lapse  out  of  consciousueas — In  the  sauie 
proportion  docs  it  cease  to  be  felt.  The  proposition  is  a 
tniittin.  To  say  that  a  state  of  coneeiousness  lias  consider- 
able continuity,  is  to  say  that  it  is  a  diatinct  element  of 
consciousness;  which  is  the  same  thing  as  being  known  or 
felt.  To  say  that  it  has  scarcely  any  continuity,  w  to  say 
that  it  forms  a  scarcely  perceivable  element  in  consciouH- 
ncas;  which  is  the  same  thing  as  being  scarcely  at  all 
known  or  felt.  And  to  nay  tliat  it  iti  a  Mute  of  conjscious- 
neas  having  no  appreciable  length,  is  to  say  that  it  forms  no 
element  in  constriousnese;  which  is  the  same  thing  aa  being 
not  known  or  felt.  It  follows,  therefore,  that  when  a  set 
of  psychical  changes  occurs  instantaneously,  tho  psychical 
states  forming  the  autecedonts  and  con8e<iucntjt  of  the 
changes  are  not  felt;  and  the  further  the  consolidation  of 
any  set  of  psychical  eh&ngea  is  carried,  tlie  more  complete 
must  l>e  (he  absence  of  feeling.  Now  (ho  coniplolely-con- 
solidated  acts  of  changes  are  the  automatic  changvs.  The 
automatic  changes  an*  those  of  which  .the  elements  are 
practically  fuswl  into  one  change.  Conse^iucntly,  where  all 
the  psychical  actions  are  perfectly  automatic^  there  is  no 
feeling. 

^hile  an  entire  absence  of  Memory  and  Reason  is  accom> 
panted  by  an  entire  alienee  of  Feeling,  the  same  progpcsa 
which  gives  origin  to  Memory  tnd  Reason  aiinullaneoiiBly 
gives  origin  to  Feeling.  For  what  did  we  find  to  be  the 
circumstances  under  which  Memory  and  Reason  b<'come 
nascent?  AVe  found  that  when  (he  adjustments  of  iho 
organism  to  its  environment  begin  to  take  in  iuTolvcd  and 
infrequent  groups  of  outer  relations — when,  conseipienlly, 
the  anawering  groups  of  inner  relations  include  many  elo- 


foMiIt    QHiB  4IBK  to  be 
■ctMHs;  tiuBB,  2  Kmarj  and. 
naeait.     Fb*  «aHa|C  »  be 

nOanalr  anu  ■»  we  mw,  ti»  ■■»  Uun^      We  fcsvc  jiM 
9Mn^  bomvo;.  ik  ■  fc<wgji  u  azv^  pcffeei^ 

wiUHnmii',  thaya^  TW  ads«eac«  otf  js^ 

inf  we  hv--Qee^teie^  feitaa  kevie^ 

astence.     Ejiir  ---^'hicai  >'  y 

tise  3Gites  ^^--jya  »aiuc  \  He  — .tiuM  fiijib.    tlai 

then,  as  tbe-  [wiiigii^jl  elmi  ne  g«>o  etH^Beated  o 

be  perfect  aoc,  dk^  D««»e  fecipienthr  gmaQncol 

Memuiy.  l.K:uz-iii.  ^mi  FsKfieg'  take  dtctr  nse  at  Uw  leot 
time. 

A^ondrnunna  i>f  thisTiew-^peanel  ta  rvnSrxMsmtiotm  pmt 
in  ^he  rw  pnHvdiiL^  iL'iiapms,  mej  be  an  (1cfws_  f^ir*^ 
cor  'wn  m«'at:ilppxe9evi>ieej'tf  wUebivetvocieealvw,ait 
wurv  tbt^n  ii.v"inQmjiIe«I  bv  fr* t^ng.  are  hy  tbe  aam«  ivpeb- 
tioa  u~tiii.'u  reii<iifn  ch^B.  mtniBali^ 
or  t' t>iin:j;'"%  T1i»  ta  eqnalH^  tfae  csM  wbathei  tli0 
pur.v.!'.-  '-^fflrmc^  u^  painful  or  pli^HKaUft.  li 

^:>    '.•-•.z      .t   it?  p?a-!in£4€:3»i]nsr  dw  c^t}   expenBMei  a 

•  -j^-> .  Li  ..  -^TL^  .  r  ^^-  It;  bat  in  tbe  adult,  the  tdcwtifi- 
.  Li'  '  :'  U-.  rU  L*  a  t<>tallv  uaemodoBal  fmoiwvt^  Tbe 
'.  .1— ■.!■.:  :'  i  r:'^";v  !an:riia:ze  retjaires  laboer  that  is  more 
■  -  "— ~  :  .:  "-Li-:ir_-.  ini  the  lirst  attempts  to  speak  it  sooa 
:  :■  ■:     r   -y--:\r.Ty-<~\    hnr.  after  <iue  practice  it  is  spoken  widi 

•  ■.■:r-  ir.  ■■f'-rKr.'f:-.  Aii'l  n'>t  to  mnltiplj  iDifctratiaBSy  I 
r..,-'"  .■■-'-  "L-:  ireneni!  remark  that  habit  reodcts  cagy  die 
ar"!  :.-  -r..!-  ..r.-e  wt-re  hani.  a=  =howinjr  that  this  law 
h'-I'!-  T';.r'>';2h'"i;":':  fin-^e  tv  •.■allinar  actions  Aon^we  naeaB 
r.,  -y;.*--  f-xr.-rit  painful,  anil  b«?ci>min^  rtwjf  is  ceasiii^  to  be 
painiii!.  Equallv  (reneral  is  the  kindRd  tmth. 
So  ]',T,s  as  the  combinations  of  properties  tbcr  pvcaeut  are 
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new  to  it,  the  commonest  objects  give  pleasure  to  the 
infant;  but  as  fast  as,  by  ts>natant  rei«-tttion,  the  com- 
pouuU  uiipro83iou8  produced  become  consolidated  into  per- 
fect cognitious  of  the  objects,  so  fast  do  the  objecUi  bccomo 
indifferent.  Throughout  childhood,  youth,  and  manhood, 
the  samo  fact  is  daily  inanifeetcd.  Tho  often'repeatod 
grou|)s  of  pe>ychi(.-al  ehaiigea  cease  to  \ni  interesting;  and 
there  arisoa  a  demand  for  those  ihat  have  not  bc-eu  experi- 
enced, or  have  lieen  little  expericnce<l. 

Tho  parallel  ia  complete.  We  found  that  not  oaly  do 
Siemory  and  Uea»on  bc^n  where  the  psyebieal  eliuuges 
ceasB  to  be  automatic;  hut  that  where  they  have  existed 
they  dijyippear  when,  by  perpetual  repetition,  the  pftychical 
changes  brecme  autoinaiie.  And  here  we  find  both  that 
Feeling  arises  under  the  same  conditions,  and  that  it  ccaaoa 
under  tlie  flame  conditions. 

Let  U8  now  devote  our  attention  to  the  genesis  of  Feel- 
ings of  more  complex  kinds. 


§  213.  "WTien  there  come  to  be  cases  in  which  two 
very  similar  groups  of  extemat  attributes  and  relations 
hav^  been  followed  in  experience  by  different  motor 
changoa;  and  when,  con»e(]iienlly,  the  presentation  of  one 
of  these  groups  partially  excit<?a  two  sets  of  motor 
changci^  each  of  which  is  prevented  by  their  nmtiial  anta- 
gonism from  at  once  taking  place;  then,  while  on©  of 
these  sets  of  nascent  motor  change«  and  nascent  im- 
preaaions  habitually  accompanying  it,  constitutes  a  memory 
of  such  motor  eliangea  as  l»efore  perfomiwl  and  impn-^iions 
as  before  received,  anil  while  it  also  constitules  ajnwi*wn 
of  the  action  appropriate  to  the  new  occasion,  it  further  con- 
stitutes  the  d^^irt  to  perform  the  action.  Tor  different  a* 
these  throe  things  eventually  become,  they  are  originally 
one.  A  further  development  of  an  illuitiration  already  u»ed 
will  make  this  manifest.  Suppose  the  subject  of 

tho  psyefaical  phenomena  wo  are  considering,   to   have 
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cxpnuBcn  ox  two  miwh 
r,  fue,  and  fcwni  cdBloor.  oae  of 
asd  the  other  of  wiu^  ■  a 

(aooplez  imprtssMO  protlacad  bv  tW 
knrf--d  in  cxperietire  by  id jnriea,  I17  « 
by  ceruin  erica,  end  ercntaaUr  br  fi^iL  TW  Moqibs. 
impremon  prodnced  bj  the  prej  baa  been  fiolloved  in  o- 
perieoee  hy  motkma  of  ptimtit,  br  iDocmful  itrappii^  and 
biting,  brproceasea  of  tearing  to  pieocf  and  svAUowiag.  Bat 
aa  tbeae  two  complex  inpwiope  bare  manj  ■iliwiiiiiii  a 
comipoo,  each  tenda  in  ao  to^  ae  thaae  ia  a  rniifiwim  brtwea 
tiienif  to  anmsB  eaibff  of  theae  two  bbIb  of  p^ycUcal  dttBgs; 
and  when  one  of  tbeae  rimilar  animals  is  seen,  eadi  sec  W- 

^eomet  naieent  accoidinj^  as  the  imptessiao  produced  rariek. 
Al  0D«  moment  tbe  defensive  actions,  the  crie^  and  tbs 
aorements  of  escape,  which  hare  followed  acaoDo  snefa  ob> 

fprasnon  as  tliat  remved,  tend  to  arise;  and  the  next 
moment  a  chaof^  in  tbp  position  of  the  percocvvd  ■iifpwj  as 
allien  the  imprewinn,  as  partiall;  to  exrite  the  psjrchieal^ 
atatos  inrolred  in  pursuit,  attack,  destnrnn^,  and  dei 
But  what  iff  either  o(  these  partial  excitationsl    It  ia 

'  die  than  an  emotional  impnlse — a  comhaniUion  of  re| 
tatiTO  feelinjipB  which  fonus  the  stimulus  to  action — m  deaira 
To  liuvf  ill  a  slight  degree  such  i»ychit*al  5tatc«  as  aemm- 
ponv  the  rwcption  of  wounda,  and  are  experienced  during 
fltglit,  is  to  be  in  a  state  of  what  wo  call  fear.  And  to  hare 
in  a  slight  degree  such  psychical  states  $»  the  pmcosses 
catrhiof;.  kilHnfr,  aud  eating  imply,  is  to  have  the  deairee 
cau;h,  kill,  and  eat  That  the  propensities  to  tbej 

acts  are  nnlhing  else  than  nascent  excitatioog  of  the 
psj-rhical  state  involvwl  in  ihe  acts,  ia  proved  by  the  natnnl 
Iftiifntnco  of  the  propensities.  Fear,  when  strong,  cxprewes 
itself  in  faries,  in  efforts  to  escape,  in  palpitations,  in 
trftmltltnfTit:  and  those  are  just  the  manifestations  tliat  go 
along  wilh  an  actual  Buffering  of  the  evil  feared.  The  de- 
structive passion  is  shown  in  a  general  tension  of  the  mas- 


THE   PEELINQS. 


468 


ciilur  syBteni,  in  gpnashing  of  teeth  and  protnision  of  the 
claws,  in  dilated  eves  and  uostrils,  in  growls;  and  lliese  are 
weaker  fomis  of  thv  n-iioua  tUut  aiTcompuny  Uiu  killing;  of 
prey.  To  such  objcrtix'e  cvi<lcmofl,  every  one  can  add  sub- 
jective evidences.  Every  one  can  teattfy  that  the  peychical 
state  called  fear,  consists  of  mental  rcpreeentalions  of  certain 
painful  roi^ulls;  and  that  the  one  called  anger,  coutnata  of 
menial  rep  rc^-n  tat  ions  nf  the  actiorttt  and  impressions  which 
would  tK'Ciir  while  inflicting  wine  kind  of  puin. 

Possibly  it  may  lie  objected,  that  to  describe  the  group  of 
nascent  psyeliieal  cliangea  pnxiuced  by  some  complex  im- 
preseion,  m  constituting  at  once  a  memory  of  the  psychical 
cliaugeii  which  had  hcfi^re  followed  ttiis  iiuprcivioa  and  a 
d^nre  again  to  go  through  euch  changce,  is  absurd;  since 
the  Bubjeet-matter  of  memory  is  retrospective,  while  diat  of 
defflre  is  prospwtive.  Tlie  reply  is,  that  lliough,  when  « 
high  degree  of  intelligence  has  been  reached,  tliet^e  nascent 
changes  aro  joined  with  a  consciousness  of  time  past  and 
time  future,  and  ao  come  to  have  ditfcrent  aapccts;  yet,  at 
the  stage  in  which  automatic  action  niergee  into  the  higher 
forms  of  action,  no  audi  abstract  conception  as  tliat  of  Time 
can  exifit,  and  no  such  duality  of  aspect  in  tliCM-  groups  of 
nascent  psychical  changes  can  arise.  And  a  further  reply 
ia,  that  even  in  oureelveti,  acts  and  feelings  which  bccom« 
uaHH.>nt  in  connexion  with  the  idea  of  something  protiprctivp, 
are  at  the  Romc  time  retrospective;  ainct*  tliey  cannot  be 
reprosenteil  at  all  iinleas  they  have  been  previously  pre- 
BOiit^'d  in  exiicricnce,  and  the  representation  of  anything  ■ 
previously  prescntrd  is  memorj'. 


§  214.  The  progress  from  these  forms  of  feeiing  consider- 
ably compounded  to  those  highly-compoundal  forma  of  feel- 
ing seen  in  human  beings,  equally  harmonizes  with  the 
general  principles  of  evolution  that  have  l»een  laid  down. 
V!^  saw  that  advance  from  the  simplest  to  the  most  complex 
coguitioDS,  ia  explicable  on  the  principle  tliat  the  outer  nda- 
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tions  produce  the  inner  rcladona.    Wc  ahall  ace  that 
BAmc  principle  supplJra  aii  explanation  of  tlio  atlvanro  fr 
the  simplcfst  to  the  most  complex  fwlings. 

For  when  tliu  dvvulupnient  of  Lifu  reachctt  tUu  rejwat 
ly-ilrsf^riUcMl  stage  in  which  automatic  actions  mtM^v  tutu : 
tiong  that  am  at  once  eonBciona,  rational,  and  emotive; 
must  bo  the  effect  of  further  esfwriencesi  The  effrct  mi 
he  that  if,  in  connexion  with  a  group  of  impressions  and 
nascent  motor  changes  rcAulting  from  it,  thore  is  habicuallr 
exjMjrienced  some  other  inipresaiou  or  grouj>  of  inipressiong, 
sotue  other  motor  ohiinge  or  group  of  motor  chauge«,  this 
will,  in  proccea  of  time,  be  reudervd  so  coherent  to  the 
original  group,  that  it,  too,  will  become  naiioent  when 
tho  originnl  gmup  l>ccomcs  nascent,  and  will  render  the 
original  group  nascent  if  it  is  itself  induced.  Let  us  take 
a  cflite.  If  along  witli  the  running  down  of 

ecrtain  pi'cy,  a  certain  scent  has  been  habitually  rxpr- 
riencod,  then,  the  preeentation  of  tJiat  scent  will  render 
nasc^ent  tlic  niot'or  changes  and  impressions  whieh  accom- 
pany fhe  ninniug  down  of  the  prpy.  If  tho  motor  chauf^v 
and  impressions  that  precede  and  accompany  the  catching 
of  prey,  have  been  constantly  followed  by  destructire 
actions,  then,  when  they  arc  rendered  nascent,  they  will  in 
their  turn  render  naseeut  the  p^vchiral  otaU'A  implieil  by 
deHtmctive  actions.  And  if  Ibese  have  been  followed  by 
tlioflp  ('onne**teil  with  eating,  then  those  conncete<l  wi| 
eating  will  «lw>  be  matle  naitoent.  So  that  the  simp 
olfactory  sensation  will  make  nascent  thoeo  many  and 
raried  states  of  uousci oneness  invulve<l  in  the  ruinunp 
down,  catching,  killing,  ami  eating  of  prey:  the  bvum- 
tions,  visual,  auditory,  tactual,  gustatory,  muRcular,  that 
are  bound  np  with  the  siicrcfiaivp  pbnscs  of  those  aclior 
will  Itr  present  to  consciouaness  as  what  we  call  ideas — wil 
in  their  aggregate  constitute  the  desires  to  catch,  kill,  am] 
devour — and  will,  in  conjunction  with  that  olfacton,*  senaa- 
tion  which  aroused  them  all,  form  tho  impubc  which 
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l^oin^  the  limlki  in  piintiiit.  The  entire;  gnncaJs  of  these 
emotions  thns  rcaults  from  snwossive  eonipHc«tions  in  the 
gronpft  of  pgTcliical  states  that  arc  co-ordinated;  and  la 
just  as  much  determined  hy  experience  as  is  the  union  of 
any  two  simple  sensations  that  tronstantiy  occur  together. 

A  likc^  explanation  may  l>e  given  of  emotioni^  which  learo 
the  subject  of  Ihcm  c-oniparatively  passive;  as,  for  iiwtunce, 
that  produced  by  scenery.  By  compounding  grou|M  of  eensa- 
tions  and  ideas  there  are  at  length  fonueJ  those  vast  aggre- 
gations whiL-h  a  grand  landscape  excites  and  suggests.  An 
infant  taken  into  the  midst  of  mountains,  is  totally  un- 
affected; but  is  delighted  with  the  sniall  group  of  attributes 
and  relations  presented  in  a  toy.  CliilHren  ran  apprec-iate, 
and  be  pleased  with,  the  more  eompliceted  relations  of 
liousehold  objects  and  localities — of  tlic  garden,  the  field, 
and  the  street.  But  it  is  only  in  youth  and  mature  age, 
wljcn  individual  things  and  small  asKOinblagcs  of  them  have 
become  familiar  and  are  automatically  cognizable,  that  thoee 
immense  as-iemblages  which  landscaprs  present  can  l»e  ade- 
quately grasped,  and  the  highly  integrated  states  of  con- 
sciousness produced  by  them,  experienced.  Then,  however, 
tli4  various  minor  grou]>s  of  states  that  have  beeu  in  earlier 
days  severally  jiroduc-cd  by  trees  and  flowers,  by  fields  and 
moors  and  rocky  wastes,  by  streams,  by  cascades,  by  ravines 
and  precipices,  hy  blue  skies  and  clouds  and  aionns,  are 
aroused  together.  Along  with  the  immediate  sensations 
there  are  partially  excited  the  m^Tiads  of  sensations 
that  have  been  in  times  past  received  from  objects  such 
as  those  pnfented;  further,  there  are  partially  excitwl 
the  multitudinous  incidental  feelings  that  were  experienced 
on  these  many  past  ocen.«iona;  and  there  are  al*w  excited 
certain  deeper,  but  now  vague,  combinatinns  of  states  which 
were  orgnniwHl  in  the  race  during  barltarons  tim(«.  when  its 
plcisurable  activities  were  chiefly  among  the  woods  and 
waters.  And  out  of  all  these  excitations,  gonu*  of  them 
actual  but  most  of  them  nascent,  is  composed  the  emotion 
which  a  fine  landscape  produces  in  us. 
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g  iia.  One  of  the  corolUriw  from  the  f orcfC'i^ng  dortritn 
ifl  Uiat,  otber  things  c^iual,  feelings  are  strong  in  pix^mctiuo 
S8  they  incluile  manv  sctutl  HeaMtioiu,  or  niuccnt  teoK- 
ticmi^  or  bulii.  As  every  one  of  the  eleineutary  Aa,Xix  of 
coTiBL-iouanew  nRjrrcpnted  in  tho  way  dcscHlxil,  is  orifnnallj 
n  fccliiig  of  »(>iiu'  kind;  and  as  pru^i^rt^asivo  iutcgnuita 
tbougfa  it  abbroriatcs  each,  Icarca  it  to  the  lajit  a  ffwling, 
however  infinitcfiimal  in  amount;  It  fi?1Iowii  that  Htm 
grvaler  the  accumulation  of  auvb  infiniteainial  aniounU  oi 
feeling,  the  grcaltrr  niiut  he  Ibo  «uiu  tutml  of  feeling  a* 
ptTit'niHxI.  Quantity  of  fueling  i»  uf  two  kiodfr— 

that  wbii-Ii  ariara  from  intcnso  excitation  of  few  nerrea,  uA 
that  wlurh  arises  from  Rllgbt  excitation  of  many  nerrcL 
Thua,  an  uubonrahio  sensation  n^ult?}  if  the  tip  of  a  finger 
bo  held  in  boiling  water.  Cunvcraely,  though  there  is  no 
ditHculty  in  holding  the  tip  of  a  finger  iu  water  abore 
110°  Fahrenheit,  an  unlx-arable  BCiiBation  resnlt^  if  the 
whole  body  he  |ilungefl  into  water  of  that  tcniprratorc. 
So  that  the  moderate  excitation  of  oil  the  nerves  distrilmtvd 
over  the  surface  of  the  body,  is  rquiralent,  as  moai^ured  b» 
its  motor  cffecta,  to  the  extreme  excitation  of  a  few  of  them. 
Similarly,  though  a  verr  faint  colour  cannot  bo  diMremed 
vhen  it  covcre  only  a  very  minnto  surface;  yot,  wbeo  it 
covers  a  great  surface  it  can  l)e  tliscenicd  with  eaae.  And 
that  the  truth  thus  holding  with  actual  sensationa,  boldi 
al»o  with  llioee  uaecent  »enMtiona  which,  as  aggregated  into 
iiiH!W»  of  ideas,  distinct  and  indistinct,  coiutitttte  the  emo- 
ti<mH,  will  he  manifest  on  calling  to  mind  how  actions  are 
continually  determined  by  the  accumulation  of  motiTci; 
that  is,  by  the  accumulation  of  such  naw*ent  feelings. 

From  this  corollary  tlicre  is  a  eecond  corollar)*.  With  a 
qualification  to  he  hereafter  made,  the  higher  the  evolution 
riara  the  stronger  do  the  emotions  hecome.  For  as  the 
fnereaaingly-complex  emotions  sucoDBaively  developed,  re- 
sult from  integration  of  pre-existing  groups  of  actual  and 
nascent  sensations,  the  resulting  totals  must  grow  coo- 
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liimally  larger.  A  markod  illiietralion  of  this 

trii  til  is  furnished  by  the  pamion  which  uni  tea  the 
Bpxpji.  Tills  is  habitually  sjiokcn  of  as  though  it  wore  a 
iiini|>I<'  foclinR;  whorpn.'*  it  in  thr  most  rompound,  and 
therefore  the  most  powerful,  of  all  the  feelings.  Added  to 
the  purely  phyaical  element*  of  it,  are  first  to  be  noticed 
those  highly  complex  impretisioDs  produced  by  personal 
beauty;  around  which  are  aggregated  a  variety  of  plca- 
mirahlo  idea?,  not  in  ihemaelves  amatory,  but  which  have 
an  organized  relation  to  the  amatory  feeling.  With  this 
there  is  nnited  the  complex  sentiment  which  we  term 
offection — a  sentiment  which,  as  it  can  exist  between  those 
of  the  some  sex,  luust  be  regarded  as  au  indc^wndeut  sen- 
timent-, but  one  which  is  here  greatly  exalted.  Then  there 
ia  the  sentiment  of  admiration,  respect,  cr  reverence:  in 
itself  one  nf  considerside  power,  and  which  in  thia  relation 
becomes  in  a  high  degree  active.  There  cornea  next  the 
feeling  called  love  of  approbation.  To  be  preferred  above 
all  the  world,  and  that  by  ono  adiiiirod  lieyond  all  others,  ia 
to  have  the  love  of  approbalinii  pratlfiefl  in  a  degree  passing 
every  previous  experience:  eapecially  as  there  is  added  that 
indirect  gratification  of  it  which  result.-*  from  the  preference 
being  witnessed  by  nnconcemed  persons.  Further,  the 
allied  emotion  of  scU-eeteem  cornea  into  play.  To  have 
succeeded  in  gaining  such  attachment  from,  and  sway  over^ 
another,  ia  a  proiif  of  power  whioli  cannot  fail  ngreeahly  to 
excite  the  atnour  propre,  Yel  again,  the  proprietary  feel- 
ing has  its  sliare  in  the  general  activity:  there  ia  the  plea- 
suro  of  poMe-ision — the  two  belong  to  each  other.  Once 
more,  the  relation  allows  of  an  extended  li1>erty  of  action. 
Towards  other  persons  a  restrained  behaviour  is  rc<iuis)te. 
Hound  each  there  is  a  Eubtle  boundary  that  may  not  be 
croaaed — an  individuality  on  which  none  may  trespass.  But 
in  this  case  the  luirriers  are  thrown  down;  and  thus  the 
love  of  unrestrained  activity  is  gratified.  Finally,  there  is 
an  exaluticm  of  the  sympathies.    Egoistic  pleasures  of  all 
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Idnils  are  tlouUled  by  another^  sjmipatlietkr  parUd 
Ukd  the  pleasures  of  another  arc  nJdi-d    Ut    Uie  t^< 
plcMOrcs.     Thtu,  roiind  the  phvnc*!  feeHug  furtuing  tW 
tinclcug  of  the  whole,  are  putherotl  tho  fwHiiigw  prodiiet-J 
fH-reoiial  beauty*  Uiat  uoiuUtutiug  fiunple  atUcbuivut,  Ui 
of  ruTurenue,  of  love  of  approbalioti,  of  self-eoteeiu,  of 
{terty,  of  tore  of  freedom,  of  sympathy,     lliese,  all  gna 
oxaltod,  and  aevc-raUy  lending  to  reflect  their  cxcttu 
on  ono  another,  unite  to  form  the  mental  state  we  eaU 
love.    And  as  each  of  them  is  itwlf  comprelieimvo  of  in 
titudinouA  Biatos  of  conaciouMjese,  we  may  e«y   that 
pasAiou  fii^s  into  t>no  iiumenso  aggregate  luout  of  the 
muulary  oxcitatiooa  of  whicli  we  are  capable;    aud  tbit 
henco  results  ita  irresistible  power. 

Other  cniotionrt  Uian  those  which  arise  by  the  atmpk 
aggregation  of  large  groups  of  psychical  statva  into  ptill 
latger  gr«)»p*,  are  similarly  interpreUiblc.  There  goea  oa 
at  the  samo  time,  and  as  a  result  of  the  same  eauM.%  an  evo- 
lution of  emotions  lliat  are  not  only  more  complex,  but  also 
more  alistraet.  Of  thiH,  the  love  of  proi>(>rty  supplies  gn 
oxamplc.  When  the  development  of  intelUgencn 

has  rendered  lime  and  localitj*  ct^^izable;  and  when,  by 
congequenceT  an  uneaten  portion  of  food  can,  when  bun, 
next  tuakes  uaaci-nt  the  {leychical  states  that  accomiuui] 
eating,  1h>  remenilH'n.'d  oa  having  beiii  left  in  a  partien 
place;  then,  repetition  of  these  experiencea  of  u  satia 
hunger,  and  a  suliACijiiontly-recnrring  hunger  Uiat  prom; 
return  to  the  remmning  food,  will  establish  an  orgn 
connexion  Iwtwccn  the  remembronee  of  such  renminini;  fi-MxI 
and  the  various  t^tates  of  consciousness  p^o<lnef^^i  hy  a  rotuni 
to  it.  Tlni!)  will  lie  constituted  an  aniieipatioii  of  a  return 
to  it — a  tendency  to  perform  all  such  actions  aueompanying 
a  relum  (o  it  as  are  not  nt'gativMl  by  satiety — a  tendency^M 
t]l('^(^fo^e,  to  take  possession  of  it  An  analc^ns  proce^^ 
will  develop  a  tendency  to  take  possession  of  some  habitual 
plaeA  of  shelter;  and  afterwanU  to  take  poascssion  of  thing» 
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serving  for  artiBcial  slieKer  and  for  clothing.  Latt-r  sill!, 
tilings  indirectly  connected  with  personal  welfare  will  come 
to  be  included;  as,  for  iuetancc,  the  chib  used  for  a  wcnpon, 
the  iuipressions  produced  b,v  which  will  make  uattceut  the 
various  pleasurable  feelings  that  have  accompanied  ita  sue* 
ceffiful  u»e,  and  the  conception  of  further  use.  The  same 
proce^  rising  to  5till  higher  cuuiplications,  will  generate  a 
propensity  to  take  iKxsseasion  not  only  of  various  weaiKins 
and  appliancea  of  daily  life,  but  also  of  tho  tools  and 
materials  required  to  make  such  weapons  and  appliances; 
afterwardid  of  the  uialeriaU  required  to  make  such  tools;  and 
eo  on  until  the  things  ac^^cumutatcd  for  one  purpose  or  otlier 
become  nujiicroua  and  varied.  But  now  ob- 

serve that  in  proportion  an  these  things  liccomo  numerous 
and  varied,  and  in  proportion  as  the  acts  of  acquiring  tbcm 
and  prcscn-ing  them  become  frequent,  a  great  variety  of 
plcasumlile  excitonicnt«  will  conic  to  he  associated  with  the 
act  of  taking  poeseattiou  or  holding  pooncoaion.  Hence  tHla 
act  itwclf,  being  conliiuially  the  initiator  of  plensiirablc  ex- 
citenienta,  will  licconie  a  source  of  pleasurable  excitement, 
And  as  the  excitement  thus  caiiMnl  must  be  more  huhitnal 
than  that  caused  by  nny  particnlar  order  of  objwts;  as, 
further,  the  special  excitements  attaching  to  special  objocta 
posaessod,  must,  Id  virttie  of  their  variety,  prevent  the  ex- 
citement of  posseabion  from  being  connected  with  any  one  of 
them  in  particular;  it  resulta  that  tho  excitement  of  poa- 
session  will  gmw  into  one  of  a  new  kind,  uniting  into  a 
large  but  vague  aggregate  the  various  excitements  to  which 
it  minialera.  And  when  money  comes  to  l>e  the  represen- 
tative of  value  in  general — value  as  abstracted  from  special 
objects — the  miser  shows  us  how  the  dcuro  of  poseeMion  in 
the  abstract  may  Uwouie  almost  independent  of  those  from 
which  il  arose;  and  mny  exceed  in  strength  any  of  llicm  in- 
dividually. 

As  further  illustrating  the  origin  and  nature  of  the  more 
abstract  emotions,  let  me  add  one  still  in  course  of  evolution 
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umoug  civilized  men ;  aud  as  jet  but  imperfectly  derpJopiHl. 
I  refer  to  the  desire  for  liberty- — tbe  isentimc-nt  of  ikt^xuI 
rigliu.  A  rolnrion  like  that  which  the  love  of  proi>ert,v  Uanj 
to  the  gratillvatiund  whitrh  pn>perl-v  brings,  tbu  love  of  uu- 
restricted  action  bears  to  the  gmtiSratioiia  iJerivable  fmra 
pn^terty  and  from  all  other  ihiuga.  As  the  satisfaction  of 
the  one  id  in  securing  the  rnatfi-ial  vfrj^^  directly  or  iu- 
dirvctly  miultttering  to  life;  so  the  satisfaction  of  (l)C  oihcf, 
ia  in  secnriug  thosu  nontnaterial  cmiditiona  without  wbic^^f 
the  material  objects  can  neither  be  obtained,  uor  preeservo^^ 
nor  \xim\.  While  the  posHcaHJun  of  certain  kinds  aud  com- 
binations of  maUer  '\a  a  very  general  prc-reqniaite  to  the  ful- 
fihuent  itf  the  desires;  u  still  iriorc  gdioral.  and  indeinl  nnij^J 
rcrsal,  pre-requisitc  li  that  free<loni  of  tmitiim  without  wlitd^^ 
it  is  not  only  imiwssible  to  get  and  utilize  such  matter,  but 
is  impoiwible  to  jurform  any  action  whatever.  This  acuti* 
mciit  of  jsersutifll  right^  an&weriug  to  certain  complex  rela- 
tions in  which  the  membcre  of  a  society  stand  to  ono  another 
— I>einga  pralltieation  in  tlie  maintenance  of  such  relatio 
with  other  men  as  involve  the  least  re-fttraint  on  indiviJi 
action — is  manifestly  far  more  abstrflct,  and  far  wider  in 
coKjrtHnation^,  than  any  otlter.  As  uniting  in  one  genera 
MDtiment  the  desire  for  liberty  of  person,  liberty  of  acq 
utiou  ami  possesuon,  liberty  of  movement  from  place 
plneo,  liVierty  of  speet-h,  liberty  of  trade,  and  so  nn,  it  0u 
poses  an  extremely  extensive  aggregation  of  psychical  atatw? 
It  conld  not  Iwgin  to  be  organized  until  mankind  grew  into 
permanent  mx-ial  relttttons,  and  it  has  manifestly  long 
in  procesa  of  development. 

It  remains  to  add  the  qiialificntion  which,  as  above 
must  1>G  made  to  the  assertion  that  these  central  feelings  or 
emotions  grow  in  power  ns  they  grow  in  coinplesity  and  in 
extent  of  integration.    For  ihongli.  other  things  cqnal,  the 
power  of  an  emotion  thus  compounded  out  of  cluaters  of  el 
mentary  feelings  ideally  rc^-ived,  is  proportionate  to 
number  of  audi  elementary  feelings  united  in  it;  yet, 


THE  PEELINGS. 


491 


often  Dtlicr  tluugs  are  not  equal.  Along  with  greatness  of 
huiuIkt  tlierc  may  Ite  lownoaa  of  intensity.  Wliere,  as  in 
th(^  iib*>vc  case,  tli<!  connexions  establishci)  in  cxporicnco  are 
extremely  intrieate,  com parn lively  infrw]unnt,  and  very 
varied,  the  co-ordination  of  the  states  of  consciousneas  is 
BO  weak  that  they  render  one  another  nascent  in  but  a  feeble 
way;  and  hence,  the  total  effect  is  in  many  cases  Iobb  than 
that  produced  by  a  smaller  aggregate  more  etrongly  ex* 
cited. 


§  316.  After  what  was  said  at  the  close  of  the  laat  ehaptcr, 
I  need  hardly  say  that  ihiD  evolution  of  composite  fovliugs 
through  the  progresnve  integration  of  paychicol  statts  that 
are  connected  in  experience,  is  cfftM^twi  by  tlie  inheritance  of 
con linually-accuniula ting  moditicationa. 

The  law  of  development  of  the  mental  activities  consid- 
ered under  their  cognitive  aspect,  e<^iinlly  applies  to  them 
conFidcrcd  under  their  emotional  aiiwct.  That  gradual  or- 
ganization of  forms  of  thought  which  we  saw  results  from 
the  experience  of  uniform  exlcniiil  relations,  is  aeeGmpanie<l 
by  the  orgaiuKation  of  forum  of  feeling  similarly  resulting. 
Given  a  race  of  organisms  hfibitually  placed  in  contact  with 
any  complex  set  of  circumstances,  and  if  its  members  are 
already  able  to  co-ordinate  the  imprcasions  made  by  each  of 
the  various  minor  groups  of  phenomena  composing  this  set 
of  rircumatanees,  there  will  slowly  bo  established  in  them  a 
coortli nation  of  these  compound  impres^ons  eorres|»nnding 
to  this  set  of  circumstances.  The  constant  experiences  of 
succeftidvo  generations  will  gradually  strcnpilien  the  ten- 
dency of  all  the  compctnent  clusters  of  psychical  states  to  • 
make  one  another  nascent.  And  when  ultimately  the  union 
of  them,  expressed  in  the  inherited  organic  stnieturc,  be- 
comes innate,  it  will  constitute  what  we  call  an  emotion  or 
sentiment,  having  thw  set  of  circumstances  for  its  objttct. 

In  their  more  involved  phases  these  compound  forniR  of 
feeling  differ  from  the  compound  forms  of  thought  partly 
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ui  tbis^  thul  tbo  flstioniblagt-^  of  vxtcriutl  attributex  uil 
ActioiiB  uiul  relulKiiis  to  wbicb  they  answer,  arc  immciu-ljr 
innrL>  extcnsivf,  fiir  more  concn'te,  auil  extremely  miarrl- 
latieous  Biid  variiililc  iu  their  nltimatt>  vompununts.  (JikJ 
eouse()ueiico  of  this  U  that  tbcy  never  lose  thojr  Q^H 
pineal  character.  A  further  difference  sirniUrlir' 

implied,  ia  that  in  pach  form,  of  fouling  tbiiH  (i^ni[K>uti(l<?d, 
aiit*wQriiig  as  it  ilofs  to  Hurccseive  seU  of  oxtttnuil  ein-uuK 
8tanco8  which  hare  only  a  funeral  rcaeniltlanoe^  Ui 
tional  elcnipiitii  arc  iicvi-r  twice  alike,  and  ihrrcfore 
liecomc  difttiuctly  tixed;   whence  it  follows  that  the 
tive  character  of  the  af^greiicatfxi  8tal<<M  rcniaining^  fcchlr, 
their  sentient  character  remains  strong.  A  tliini 

dilTereiitial  tniit  of  these  eeiitral  feeling  miint  be  add 
Ab  the  eluBters  of  elementary'  feelings  oui  of  wbieh  ihey 
formed,  do  not.  nxMir  in  exactly  the  tuuno  combination 
not,  an  it  wore,  superposed  ho  that  their  components  tit 
the  like  previoug  components;   it  nece«wiri]y  bap[>eu8 
tho  tiuceessive  clui(ten<   blur  one   another,    and    the   coni' 
|H>und  feeling  protlncx-d  l>ecomes,  though  massive,  very  dim 
or  vague.     An  illustration  will  make  ihia  effect  compre- 
faonsible.     Imagine  that  reiweaentationfl  of  many  different 
BUuaelB,  painted,  let  ua  say,  on  glaaa,  were  placed  over  one 
another,  «n<l  hwked  at  by  transmitted  light — what  would  be 
the  rc«nU}    Disagreeing  in  the  outlines  of  tlieir  borizo: 
their  cloud*,  their  Mpeeial  objects,  these  superposed  re| 
seutatiouB  would  make  a  eunfiised  and  hazy  conibinaiion 
wbieh  no  pnrtienlar  thing  and  no  defined  ]>onion  of  colour 
would  lie  visible;   but  in  which,  nevertheje*',  there  won 
lie  ihepfl  general  charnctcra — a  glow  in  the  middle  region, 
duller  region  alxwo  it,  and  a  comparatively  dark  region 
below,     Rimilnrly,  a*  the  «n<!ee«8ive  impressions  pnxlured 
on  an  individual,  and  a  series  of  ludlvidualK,  by  manife!-:ta- 
tions  of  anger  in  those  they  come  in  contact  with,  havn 
gSDeral  hut  not  special  resemblances — as  the  hsrRb  ton 
tho  contorted  features,  and  the  pains  that  are  apt  to 
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Buffered  from  the  acts  which  follow,  always  differ  in  their 
detnila  though  they  hare  a  family  likeness;  it  results  that 
the  gtMicral  imprcKsioii  left  unoMitcrated  Uy  the  (iisaf^recing 
details  must  be  very  ititleHiiite:  the  gradunlly-urganir^Kl 
compound  feeling  which  wc  call  fear,  will  have  a  eharoctor 
nothing  like  »»>  sjiecitie  as  that  of  a  simple  jieripheral  feeling. 

Such  being  the  differences  that  naturally  arise  between 
the  organized  forms  of  feeling  and  tlie  organized  forms  or 
tbouglit  iu  the  courae  of  their  evolutiou,  let  us  now  observe 
the  likenesses  that  naturally  arise. 

As  the  forum  of  thought^  or  the  accumulated  and  trans- 
mitted modifications  of  structure  produced  by  exiJerienec,  lio 
latent  in  each  ncwly-bom  individual,  are  vaguely  disclosed 
along  with  the  Hn^t  indi%-idual  e.\]M-rieiicC9T  and  aregradutdly 
made  dofiuito  by  multiplication  of  such  individual  oxperi- 
cnceij;  so  the  forms  of  feeling  likewise  lying  latent,  are 
feebly  Bwakcnc<i  by  the  tiret  prcacntaliuns  of  the  cxtcmoi 
circumstances  to  which  they  refer,  and  gradually  gain  that 
degree  of  distinctness  which  they  are  capable  of,  through 
often-repeated  preaentations  of  these  cireumatances.  Thus 
tlie  infantf  as  soon  m  \\n  |)erceptions  are  developed  enough 
to  allow  of  even  an  im[K<rfect  discriminatiin  of  faces  and  of 
sounds,  ia  made  to  smile  automatically  by  the  laughing  face 
and  tender  tones  of  its  mother  or  its  nurse.  An  organized 
relation  has  been  established  in  the  race  between  the  pereop- 
tlou  of  this  natural  language  of  kind  feeling  and  the  subBe< 
quent  ex]>ericnce  of  benefits  from  tbot<f  who  manifest  iL 
This  natural  laiigimgc  Wing  impressed  on  Uic  infant's  aense^ 
a  dim  feeling  of  pleasure  is  awakened  while  it  is  still  ineap- 
ahle  of  knowing  what  the  natural  language  means.  But  in 
course  of  time  {lersonal  experiences  teach  it  the  connexion 
that  exists  Wtween  these  apiH^anmces  assumed  by  other 
persons  and  the  receipt  of  grntiftcalious  from  them;  and 
then  Ihe  vague  body  of  the  emotion  which  it  has  inherited 
assumes  a  more  intelligible  form. 

That  the  experience-hypothesis  as  ordinarily  tmderstood, 
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is  inadoquatc  to  account  for  emotional  phenomena,  will  U 
siifneicntly  tiiauifcAt.    If  iraissible,  it  is  even  uion*  at  fiLuli  in 
rt«peL-i  to  the  emuliuns  tliiiii  in  rusitect  to  tlio  cognitiaiB. 
The  (lootriue  that  alt  the  dcaireg,  at]  ibe  sentimenta,  Bra 
generfltnil  by  the  experioncea  of  the  indiWdual,  i«  to  glar 
ing)^-  at  variance  with  facta,  that  I  cannot  but  womler 
any  one  should  ever  have  entertained  iu     3Cot  to  dwell 
the  multLfomi  passiuus  displayed  by  the  infant  before  there 
bna  ))eeii  such  an  amount  of  cxperieuee  as  could  {Hx^bh 
sullicc  for  the  elalwiralioii  of  them,  1  will  simply  point  to 
the  moat  powerful  of  pnasiona — the  amatory  pawiion — sa  une 
which,  when  it  finit  occurs,  is  absolutely  antecedent  to  oil  r»> 
lative  ex}>cricnco  whatever. 


CHiVPTERIX 


THs  wnx. 


§217.  All  who  have  followed  the  argument  tlina  fur, 
will  see  tliut  thu  development  of  what  we  eall  Will,  is  but 
another  aspect  of  the  general  proceag  whose  other  aspeols 
have  lK*en  ilclincfiteci  in  the  last  three  chairtera.  Memory, 
Reason,  and  Feeling,  sitnullaneuuBly  arise  as  the  uiilumalic 
actions  become  complex,  infrequent,  and  hesitating;  and 
'Will,  aritung  at  the  eamc  time,  is  uecesaituted  by  the 
same  conditions.  Ah  the  advance  from  Uie  uinipto  and 
indijsolubly-cuberent  psychical  changes,  to  the  psychical 
.chanf^  that  arc  involved  and  diasolubly  coherent,  is 
Jn  itself  the  commencement  of  Memory,  Iteason,  and 
Feeling;  so,  too,  is  it  in  itself  the  cununonccmeni  of 
TViU.  On  pawing  from  compound  reflex  actions  to  these 
actions  so  highly  componnde<i  as  to  be  imperfeelly  reflex 
— on  passing  from  the  organically-detennined  psychical 
changes  which  take  place  with  extreme  rapiiUtv,  to  the 
paychtcal  changes  which,  not  Iwing  organically  detcnnined, 
take  place  witli  some  deliljoration.  and  therefore  con- 
acioiisly;  we  pass  to  a  kind  of  mental  action  which  is  one 
of  Memory,  Reason,  Peeling,  ur  Will,  according  to  the  side 
of  it  we  look  at. 

Of  this  we  may  ho  eertnin,  eren  in  anticipation  of  any 
special  RipTithesis.  For  since  all  modes  of  consciousnesB  can 
be  nothing  else  than  incidents  of  the  correspondence  be- 
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twecii  ilie  organism  ami  ita  environment;  Lhey  miut  sU 
(lifToront  sidos  uf,  or  dilTiTL'nt  pbusra  of,  tkc  co-o: 
grou{M  of  cliaiiKcs  whrivby  internal  n>laliuiis  an;  adjusted  ta 
external  relations.  Between  (he  r«cption  of  certain  imp 
giunw  and  llu*  i»erfonuttnce  of  certain  apprMfriato  motioi 
there  is  soiuu  inner  connexion.  If  tUe  iiuier  connentm  ii 
organiz4!d,  the  action  is  of  the  rcfli'x  onler,  either  simitle  <* 
cnmpotind;  tirid  none  of  the  jdienonienu  of  conMriousnus 
proper,  exist.  If  the  inner  connexion  is  not  organized,  itiai 
the  psychical  changes  which  come  between  the  iinprcanoos 
and  motions  nro  oonftcions  once:  the  entire  action  raiut 
have  all  the  es^ntial  elements  of  a  conscious  action — mtut 
•  eimiiltaneoiwly  exhibit  Memory,  Itoason,  Keeling,  and  Will; 
fur  there  eun  bo  no  cuiisciuus  adjustiuent  uf  au  inner  lo  on 
outer  relation  without  ail  these  being  involved.  Let  us  coa- 
Bidcr  the  matter  more  nearly. 


I 


§  213.  When  the  automatic  actions  become  so  iuvolred, 
so  varicil  in  kind,  and  severally  so  infrequent,  as  no  [omicr 
lo  lie  pcrfonned  willi  unhesitating  precision — when,  aftrr 
the  reception  uf  one  of  the  more  complex  impresaioiifl,  the 
appropniite  motor  changes  become  nascent,  but  are  pre- 
vented from  pnivinfr  into  immediate  aedon  by  the  aniajpv 
nism  of  certain  other  nascent  motor  changes  appropriate  lo 
some  nearly  allied  iinprei«ion;  there  is  constitnlod  a  atal* 
of  conscioui'ness  which,  when  it  finally  issues  in  actioa,^ 
displays  what  we  term  volition.    I'jieh  set  of  nascent  motcafl 
cliangcs  arising  in  t})e  course  of  tliis  cnnflici,  is  a  weak  r*-  ^ 
vivnl  of  the  stnte  of  conseimisncM  which  accompanies  wicli 
motor  chanpces  when  actnally  performed— is  a  roprewota- 
tion  of  such  motor  changes  as  were  before  ex*»cnte<l  undi 
like  cin-umBtances — is  an  idea  of  sui-h  motor  rhanf^ea.    Wi 
lin\'c^  llicrcfnre,  a  conflict  between  two  sets  of  ideol  mot' 
changes  which  RCTprally  tend  to  become  real,  and  one 
which  eventuany  docs  become  real;    and  iliis  pafsing  of 
an  ideal  motor  change  into  a  real  one,  we  distinguish 
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^VtlL  In  ft  voluntary  act  of  the  rimplcst  kind,  wc 

can  find  nothing  horond  a  mental  representation  of  tlic  act^ 
followed  by  a  pc-rfonuanee  of  it — a  rising  of  tliat  incipient 
psyohLcal  cLaugu  wliiuh  coustitutos  at  once  the  tendency  to 
act  and  the  idea  of  tho  act,  into  the  complete  psychical 
clmn}j^>  whirli  constituteii  the  perfoniiance  of  the  act,  in  eo 
fur  as  it  is  mental.  Between  an  involuntary  moremeut  of 
the  leg  and  a  voluntarj*  one,  the  difference  is  that  whereaa 
the  involuiitan.'  one  occurs  without  previous  consciousness 
of  the  movement  to  be  made,  the  voluntary  one  occurs  only 
after  it  ha^s  been  reprc^'Uted  in  consciousuese;  and  as  the 
repre^-ntation  of  it  is  nuthing  else  than  a  weak  form  of  tho 
psychical  slate  accompanying  the  movement,  it  is  nothing 
else  than  a  naw^oiit  excitation  of  the  ner\-cs  concerned,  prft- 
ceding  tlieir  actual  excitation.  Involuntary  movement  im- 
plies that  tlie  psychical  statcA  accompanjring  the  impression 
and  the  action,  arc  so  coherent  tliat  the  one  follows  the 
other  instantly;  while  vtiluntary  movement  implies  tliat 
they  are  so  im)K!rfeclIy  ctihercntT  that  the  psychical  state 
accompany inf!^  the  action  does  not  follow  instantly — is  par- 
tially arouBcd  liefore  it  is  fnlly  aronsc*!;  and  so  oconpiea 
conaciouimcss  for  an  appreciable  time.  Thus  the  cessation 
of  automatic  action  and  the  dawn  of  volition  are  one  and 
the  same  thing. 

It  is  fpiilc  tnte  that  as  we  advance  from  the  earlirat  and 
simplest  inanift'staiions  of  AVill  to  its  Inter  and  more  in- 
volved manifestations,  the  composite  state  of  eonscionsncss 
by  which  any  act  is  preceded  includes  much  beyond  the 
nascent  motor  changes,  and  even  much  beyond  the  ideal 
sensory  impressiona  which  the  act  will  immediately  render 
real  ones.  It  further  includes  an  extensive  npfrrejcftte  of 
ideal  wnsory  impressions  such  as  have  before  been  more  ur 
less  remotely  realized  by  the  act;  and  which  constitute 
reprcfcnlalions  of  the  various  consequences  of  the  act. 
Even  wlien  Will  is  but  in»ipient,  there  must  Iw  »ome 
accompaniment  of  this  kind.     AJong  with  any  two  con- 
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ity  and  imperfect  coherence  of  antomatic  actions,  u 

i:u|ilie<l   by  tbo  couvcree  fact,  that  when  actions 

RLTc  once  incoheruiil  and  voluntary  are  very  frc- 

rcjieated,  iJiey  become  coherent  and  involuntary. 

uny  set  of  iwychical  changes  originally  displaying 

r,  Iteaaon.  and  Feeling,  cease  to  be  conscious,  ra- 

ind  emotional,  as  fast  as  by  repetition  they  grow 

Organized;  no  do  they  at  the  same  time  pass  beyond 

!  of  volition.    Memory,  licason,  reeling,  and  Will, 

lOinirily  di9api>ear  in  proportion  as  ]wychical  changes 

nnioniatic.  Tiius,  the  child  learning  to 

I  each  movement  before  making  it;  hut  the  aduit, 

Siting  out  anywhere,  does  not  think  of  his  legs  but 

dcHtiuatioii^  and  hiit  succesisive  steii^  are  made  with 

lOre  volition  than  his  successive  inspirations.     Kvcry 

lOBp  vocal  imitations  made  by  the  child  in  acquiring 

■  tongiu',  or  by  tlie  man  in  learning  a  new  languago, 

dtiDtarily  njade;    but  after  yeary  of  practice,  conversa- 

!■?  carried  on  without  thought  of  the  muscular  adjust- 

rctjuired  to  pnidiice  each  articntalion:    the  motions 

Jnrynx  and  month  roapond  automatically  to  the  trains 

Similarly  with  writing,  and  all  other  familiar 

Not  only  is  this  so  with  actions  daily 

ig  in  the  lives  of  all,  but  it  h  so  with  spei'ial  habits. 

time  to  time  curious  results  hence  arise;    as  in  the 

of  the  old  soldier  who  let  fall  the  pie  he  was  carrying 

le  for  his  Sunday's  dinner,  when  the  word  "  attention  ** 

shonted  Vhind  him.     The  same  general  truth  i»  re- 

iized  in  the  common  remark,  made  of  any  one  who  has 

persistiHl  in  swrne  evil  practice,  that  "  he  has  lost  power 

iver  himself  " — "  can  no  longer  control  himself:  "  that  is  to 

ly,  by  frequent  rcpetiiion  ecrtain  psychical  changes  have 

lore  or  leas  passed  from  the  voluntary  into  the  automatic* 


•  Dt.  HuaWftiB*  Jnckwn  nnrmt'*  of  mn  unlmal  nii  arllrtn  iiniiIo|^nr  lo 
thai  o(  the  old  soldior.    "  Some  voan  ago,"  ho  tayt, "  I  was  on  an  omaflwa, 
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%  210.  Long  before  reacliing  tUu  point,  nio«t 
qjust  haro  pcrceivcil  tlmt  Lho  dovlrincs  developed  iu  the 
last  two  parts  of  tiiis  work  are  at  variance  wilh  tbe  current 
tcneta  respecting  tlic  freedom  of  the  Will.    That  every  odo 
is  at  liberty  to  do  wliut  be  desires  to  do  (supposing  tli^n* 
are  no  external  hiiidrances),  all  admit;   though  people  of 
confuKod  ideas  commouly  euppoee   tliit)  W  be   the   tliiug 
denied.    Cut  tlial  every  ono  ia  at  liberty  to  desire  or  not 
to  desire,  which  is  the  real  propo«tLon  involved  in  the 
dogma  of  frt^e  will,  ia  nefrativetl  as  miK-h  by  the  analyaia 
of  ronijciomnes!!  as  by  the  euutenta  of  the  preceding  cbaplenL 
From  the  univeraal  law  that,  other  things  equal,  the  cohenon 
of  [Mychtcal  stales  ia  proportionate  to  the  frequency  with 
which  they  have  followed  one  another  in  experience,  it  J| 
an  inevitable  corollary  that  all  actions  whatever  lunsl- 
deteriuined  by  those  peychical  oonnexiona  which  experioi 
has  generated — either  in  the  life  of  the  individual,  or  hf 
that  general  anteocdont  life  of  which  the  accumulated  re- 
sults are  organized  in  his  constitution. 

To  go  at  length  into  this  long-standing  controverey 
gpecting  the  Wdl,  would  be  alike  useless  and  out  of  pti 
I  can  bnt  briefly  Indicate  what  scorns  to  nie  the  nature 
the  current  illusion,  as  interpreted  from  the  point  of  vie^ 
at  which  we  have  arrived.    Wc  will  look  at  it  first  subje^i 
tively  and  then  objectively.  ^H 

Consiilercd    as    an    internal    perception,    the    illnei<^^ 
results  from  supposing  that  at  each   moment   the    effo, 
present  as  such  in  conscinnsnoflg  (I  exclude  the  implied,  but 
unknown,  suhetratum  which  can  never  be  present). 


And  we  wi*T«  kept  snnie  I  ime,  u  nn«  of  lh»  hontw  wmiM  not  start.  Vi 
plnns  wore  tricil  to  ovcnwma  its  rtupidity,  but  without  tacccn.    At 
lti«  drlri-r  dfrprtctl  the  noTidnotor  to  shot  tho  floor  Tlolcntljr  (thU  Is  a  lUMl 
Bf^a)  fnr  fltiirtfng).    To  my  grrtit  (tnrpriM  tho  horse  went  on  at  nnes.** 
Jjtnui.  floap.  NejMtrfa.    Vol,  L,  1864,  p.  -IM.     Flew  Iho  oner  voluntary  act  ■ 
of  BtATline  Afl4-r  hf'Arintr  thft  wiiinil,  ha<]  bv-oooio  lo  automatic  that  aa 
anta^nist  TvUlivn  could  not  proveot  it. 
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BOmethiiig  more  than  the  aggregate  of  feelings  and 
ideas  which  thc^u  exists.  Wlun,  afior  a  certain  t;omi)o- 
Bite  mass  of  emotion  and  thought  has  arisen  in  him,  a 
ninn  ix^rfornis  an  action,  he  eommonly  asaerla  t!iat  he  deter- 
mined to  pprform  the  action;  and  by  sfwaking  as  thrMigh 
there  were  a  mental  ^\{,  present  to  hucon«cwtt«neMy  yet  not 
included  in  this  coniiKusite  inasa  of  emotion  and  thought,  ho 
is  led  into  the  error  of  supposing  that  it  was  not  this 
composite  mass  of  oniotioii  and  thought  which  determined 
the  action.  }itut  while  it  is  true  that  he  dctennine^l  the 
action,  it  h  also  true  that  the  aggregat£  of  his  fcclinga 
and  ideas  determined  it;  since,  during  ita  existence,  this 
aggregate  constituted  his  entire  consciousness — that  is, 
constituted  his  mental  self.  KitJicr  the  e^  which 

is  supposed  to  detcnninc  or  will  thu  uctiun,  is  present  in 
eonsciousncas  or  it  is  not.  If  it  is  not  present  in  cod- 
Bciousness,  it  is  something  of  which  we  are  unconscioua— 
Buntething,  therefore,  of  whose  existence  we  neither  have 
nor  can  have  any  evidence.  If  it  is  present  in  consctoiu- 
jiofis,  then,  as  it  i»  ever  present,  it  can  bo  at  each  moment 
iiotltiiig  eltse  than  the  tutal  consciousnes?,  simple  or  com- 
poimdt  passing  at  that  momcnL  It  follows,  incvitahly, 
that  when  an  impression  rweived  from  without,  makes  nas- 
cent certain  appropriate  motor  changes,  and  variona  of  the 
feelings  and  ideas  which  must  accompany  and  succeed 
them;  ami  when,  under  the  stimuhm  of  this  romposito 
psychical  slate,  the  nascent  motor  changes  pass  in  actual 
motor  changes;  this  composite  psychical  state  which  excites 
the  action,  is  at  the  same  rime  the  f^o  which  is  said  to  will 
the  action.  Naturally  enough,  then,  the  s\ibject  of  such 
psychical  changes  sa\-s  that  he  wills  the  action;  since, 
psychically  considered,  he  is  at  that  moment  nothing  more 
than  tho  composite  state  of  eonsciousnesa  by  which  the 
action  is  escited.  l^iit  to  say  that  the  performance  of  the 
action  is,  therefore,  the  result  of  his  free  will,  is  to  say  that 
he  determines  the  cohesions  of  tho  psychical  states  which 
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amiira  thr  action;    nml   as   tliuso   p9\'cbic«l   eUtca 

fliitulu  liiitiscif  III  lliat  iiianient,  tine  ia  to  Bay   tlmt 
])«ycbica]  slatfB  tleteniune  their  owu  CHilicsioiis,  which  u 
alwird.     Their  cnhcaions  have  been  dotcrniinctl   hv 
rienw» — the  jrreater  iiart  of  ihcm,  c>on;stitutiiig   whni 
call  hi*  natural  character,  by  the  exi>erien«w  of  anloecdeni 
or^anisnin;    mul   I  lie  nial  liy  ht»  own  ex|>crifni-e8.      TK* 
ohangoa  whirh  rI  each  niuiiiL-nl  taku  phire  in  hU  oouBciuu»- 
nc9e^  and  among  othera  tboBO  which  ho  ia  auid  to  wUL  an 
produced  by  this  intinitiido  of  previrum  esiHTinncrs  n-pifr 
tcred  in  his  nciroiiB  atructiire,  c(w>pcrating  with  tbL-  imme- 
diate iniprcTD^ioii!^  on  \m  Rcnsc9:  tho  pffects  of  thrsc  combinril 
factom  iM-in^f  in  every  ca»o  qnalified  by  the  physical  state, 
general  or  local,  of  hie  orgnniKin. 

T}iis  subjective  ilhinion  in  which  the  notion  of  free  will 
eommonly  originotes,  is  Btronpthenod  by  a  rorroapondinj 
objrotire  illusion.  The  artionw  of  other  individnals,  larkinj 
as  they  do  that  uniformity  characterixinir  phoiioniona  «( 
which  the  laws  are  known,  appear  to  be  lawless — appear  to 
be  under  no  necessity  of  following  any  i^artinilar  onirr; 
ami  arc  hence  snpiiosrd  to  he  delerniined  Ity  the  unknoft-n 
independent  something  called  the  Will.  But  this  aeeming 
indrterminaTene«<  in  the  mental  jancce^ion  i«  cH>n90<^uqM 
on  the  extreme  complication  of  the  foo-eft  in  action.  II^V 
comfwttition  of  cauises  in  ao  intricate,  and  from  moment  lo 
moment  so  varied,  that  the  effects  ure  not  calculable. 
ThpM"  effectii  arc,  however,  as  confonnahle  to  law  se>  iho 
simplest  reflex  actions.  Tho  irregularity  and  apparent 
freedom  are  inevitable  resnlta  of  the  complexity;  nn<l 
equally  ariae  in  the  inorp^nnio  world  under  jMirnllel 
ditiong.  To  amplify  an  illustrfltion  before  nsed: — A 
in  space,  Knbject.  to  the  attraet,io?i  of  a  single  other  Imk: 
moves  in  a  ilircction  that  cnn  be  accurately  protlicted. 
inihject  to  tho  atlmctions  of  two  bodies,  ita  course  ia  bm 
approximately  calculable.  Tf  subject  to  the  attractions  nf 
three  bodies,  its  course  can  be  calculated  with  still  leas  pro 
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eiflton.  And  if  on  uU  aidi-s  of  it  there  arc  tuultitudiuuus 
l>o(iie3  of  Turious  aizea  at  various  distances,  as  in  the  middle 
of  nnc  fif  the  great  star-chistcrs,  its  motion  will  np])eflr  im* 
influenced  by  any  of  them :  it  will  move  in  some  indefinuble 
way  that  looku  delf-deteniiiued:  it  will  swm  to  Im  /'ret. 
Similarly,  in  proportion  as  tlie  cohesioue  of  each  iwychieal 
atalo  to  others,  become  great  in  number  and  viirioiu  in 
decree,  the  ptnyeliical  changes  will  become  iuealctilublc  and 
apparently  subject  to  no  law.  , 


§  220.  To  meet  objections  thai  have  l>eeu  raised,  let  lue 
add  here  ^me  explauatiouH. 

If  wi'  Kpoke  of  Henry  VIII.  at*  def^inp  the  Pope,  and 
then  said  tliat  tlio  EnKlisli  King  alwj  defied  the  Pope^ 
there  would  he  a  manifest  mistaking  of  words  for 
things.  The  kingly  power  wo  know  to  l»e  nothing  hut 
(he  |>ermanent  name  for  the  ]>ower  of  a  jwrson,  who 
is  now  of  one  nature  and  now  of  another.  Hut  m  the 
ease  nf  mental  government,  this  confusion  between  worda 
and  things  is  almost  universal.  The  permanent  name 
for  the  holder  nf  power,  w  supjuwed  to  imply  an  entity 
additional  to  that  implie<l  by  the  name  of  the  temporary 
hoMer  of  power.  We  speak  of  Will  as  «oniething  apjirt 
from  the  feeling  or  feeliuge  wlueh,  for  u  moment,  prevail 
over  others;  whereas  it  \»  notliing  hul  the  general  name 
given  to  the  special  feeding  that  gains  supremncy  and 
determincfl  action.  Take  away  all  sensations  and  emotiona, 
and  there  remains  no  WiH-  Kxcite  some  of  these,  and 
Will,  liecoming  pusaible,  becomes  aclual  only  when  one 
of  them,  or  a  group  of  tUem,  gians  pnilomiuance.  Tntil 
tliere  is  a  motive  (mark  the  word)  there  is  no  Will.  That 
is  to  say,  Will  is  no  more  an  existence  se)nirate  from  the 
predominant  feeling,  than  a  king  is  an  existence  separate 
from  the  man  occupying  the  tlirone. 

That  the  cjro  \s  something  more  than  the  paaiing  group 
ii  feelings  and  ideas,  is  true  or  untrue  accordiog  to  tho 
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degree  of  oomprchension  wo  give  to  tho  word.    It  n  tnia 

if  we  include  tlie  body,  and  its  functioua;    but  it  h  ualnia 
if  we  include  only  what  U  given  in  consciouBneaB. 

Pliysically  considered,  the  effo  is  tlie  entire  organism, 
including  its  nervous  e^stetn;  and  the  nature  of  tbis  liyo  b 
prcHlotermiucd :  the  infant  had  no  mure  to  do  witU  die 
Btnicturc  of  its  bruin  than  witli  tho  colour  of  itd  ejeL 
Further,  tlio  ego  con8i<k*n*<l  jihywcally,  ineludea  all  ibe 
functions  carried  on  by  these  Btmcturpit,  when  supplied  with 
the  recjuisite  materialn.  These  functions  have  for  thc-ir 
net  result  to  liberate  from  the  food,  &c.,  certain  lateat 
forces.  And  that  didLribution  of  these  forces  sbown  by  the 
activities  of  the  orgutufiu,  is  from  tmniiciit  to  iiioment 
ruuACfl  portly  by  the  twisting  arrangement  of  its  pans 
partly  by  the  environing  conditions. 

The  physical  atnicturc?  thug  pervaded  by  the  forces  ih 
obtained,  constitute  that  subtntantial  e^  wliicU  lies  Udii 
and  determines  thoee  ever-changing  statcis  of  conacioiunea 
we  call  Mind.  And  while  tbiii  Kubstantial  effo,  unkuowaMo 
in  ulliiniitc  nature,  is  phenumenally  knovm  to  ns  under  its 
Btatical  form  as  the  organism,  it  is  phenomenally-  known 
under  ita  dynamical  form  ns  the  energy  diffusing  itself 
through  the  ot^anism,  and,  among  other  parta,  through 
nervous  system.  Given  the  exlcnial  BtiumH,  and 
nervous  ehangea  with  their  correlative  mental  etatec, 
depend  partly  on  the  nervous  Rtmcturea  and  partly  on  ihfl 
nnioniit  of  this  diffused  energy:  each  of  wliich  factors  it 
determined  by  causes  not  in  oonsciouancss  but  beneath 
Bcionsness.  The  ajfgpegate  of  feelingo  and  ideas  coustitu 
ing  tho  mental  /,  have  not  in  themselves  the  principle  of 
cohesion  holding  them  together  ait  a  whole;  but  the  / 
which  continuously  survives  as  the  subject  of  theae  chang- 
ing statea,  is  that  portion  of  the  rTnlcnowahle  Power  which 
ia  atatioally  conditioned  in  special  nerroiw  structures 
pervaded  by  a  dvnamically-conditioned  portion  of  the  Un- 
knowable Power  called  energy.    (Compare  witb  §  469.) 


CnAPTER  I. 


A    FtTRTKEB    IKTEBPRETATION    SEEDED. 


§  221.  Wo  are  now  preiwretl  for  detiliug  witb  the  remain- 
ing probk-m  pn»euteil  by  «bju«tive  l*sycholugj'.  Though 
not  mmspicuoiis,  tbe  hiatus  between  tiio  interpretation  we 
Lave  reaelu'il  and  h  complete  interpretation,  is  a  ili'ep  one; 
and  one  which,  when  first  looked  into,  appears  im|ui^abk'. 
For  there  lias  still  to  be  answeretl  the  intjuirT — how  is  mental 
evolution  to  l)c  affiliated  on  Kvolutioo  at  large,  regarded  as 
a  proeeee  of  ]^ll^'sieul  tmusformatioui  It  ia  not  enough  that 
in  tite  preceding  General  S^'nthcsis  the  phenomena  of  psy- 
chical life  liare  been  traeetl  up  through  their  objective 
manifestations,  am),  along  with  the  phenomena  of  physical 
life,  have  Iwen  found  to  progre**  in  intt^gration,  in  lictenv 
geneity,  in  definitenese.  It  is  not  enough  that,  in  the 
Special  Synthesis  jnst  closed,  intelligence  has  been  shown 
to  have  the  same  nature  and  the  same  Uw  from  the  lowest 
reflex  action  up  to  the  most  transcendent  triumph  of  reason; 
and  thai,  froui  first  to  last,  it^i  growth  is  due  to  the  repetition 
of  esperiences,  the  effects  of  which  are  accumulated,  organ- 
iaed,  and  inherited.  It  may  yet  he  askc<l — By  what  process 
is  the  organization  of  experiences  achieved?  Gnmting  that 
n  snrrey  of  the  facts  proves  it  to  take  place;  still,  no  an- 
swers are  given  to  the  questions — Why  does  it  take  place! 
And  hmv  does  tho  transfonnatiou  wliicli  brings  it  about 
come  within  the  fonnula  of  Evolution  in  general? 
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Specifically  stated,  tho  prollom  is  to  interpret  mcnUil 
evolutiou  ill  terms  of  the  rc-diitributioa  of  Hutter  and 
Motion.     Though  uiiiler  its  subjective   asi)ect,    Miud 
kiioK'n  only  as  an  aggregate  of  states  of  coiuscit 
which  cannut  be  conceived  as  forms  of  Matter  and 
and  do  not  therefore  necessarily  conform  to  tlie  suuie  laws 
of  rc-<Hgtribntioii;   ^-ct  under  its  objecdvo  (ispwt,  Miud  is 
known  as  an  aggregate  of  actlviticA  iuauifL%tiHi  by  un  or 
gauisiu — is  the  (.■orrclative,  therefore,  of  ccrtjtin  materiil 
transfomiations,  which  muj^t  vouw.  within  lhf>  general 
cess  of  material  ovoluiion,  if  thai  priK-eas  is  truly  unirc 
Though  tlie  development  of  Mind  itself,  cannot 
plained  by  a  ficrics  of  dednctions  from  tho  Persistence 
Force,  yet  it  remains  possible  that  its  obverse,  the  devcU 
nient  of  physical  changes  in  a  physical  organ,  may  bel 
explained;    and  until  it  is  bo  explained,  the  conception 
mental  evuliiliuu  us  a  part  of  Kvolution  in  general,  rcnii 
incomplete. 

%  223.  Here,  then,  (ho  stnictnro  and  functions  of  the 
nervous  system,  considered  as  resulting  from  intcrcourw 
between  the  organism  and  its  environment,  f(»nn  o«r  sub- 
Joct-nifltter.  Wc  have  to  i<ientify  the  physical  process  by 
which  an  externa!  rolatitm  tluit  habitually  affects  an  or- 
ganism,  prodnccs  in  tho  organiitni  an  adjii.4ted  intonu] 
relation. 

Of  course,  it  is  not  to  be  expected  that  specific  interpre- 
tations can  be  given  of  tlie  particular  structurea  perform- 
ing pnrticnlnr  functions  which  fit  an  animal  to  its  particular 
eoinlitions  of  existence.  All  we  can  hope  is  to  nswign  a 
general  cause,  which,  acting  under  conditions  such  as  are 
known  to  exist,  is  capable  of  producing  effects  liko  thn« 
observed.  I^et  us  present  in  its  simplest  and  most  de: 
form  ther]uestion  which  alone  admits  of  an  answer. 

We  have  wen  the  law  of  intellipcnee  to  be,  that,  the 


strength  of  the  tendency  which  tho  antecedent  of  any 
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cliieal  Rliange  lias  to  be  followed  by  its  conswiiient,  is  propor- 
tionate to  the  per*Utem*o  of  the  iiiiiun  l>etwoen  tbc  QXternal 
tliiiiga  thoy  symbolize.  We  have  seen  that  the  fulfilment  of 
tbis  law  in  accounttHl  for  if,  by  iiihcritauce  through  sncoesaive 
organisms,  intelligence  grows,  as  it  does  in  the  individual  or- 
ganism, in  con£C<:|Ucnec  of  the  faet  that,  when  any  two  psy- 
chical states  oecur  in  iinrnediale  succtwsioii,  siicli  an  eflfwt  ia 
produced  ihat  when  the  first  recurs,  there  is  a  tendency  for 
the  second  to  follow  it.  And  now,  to  complete  the  solution, 
We  have  to  ascertain  tlic  nniver^l  principle  to  whirh  this 
tendency  is  due.  In  other  ^vords,  regarding  psy- 

chical eltunges  as  the  subjective  faces  of  what  on  their  ot^ 
jcctive  faces  are  nervous  actions,  the  inquiry  liefore  us  is — 
jfroni  what  general  law  of  the  rivdistribiition  of  Matter  and 
Motion  does  it  result,  that  when  a  wave  of  molecular  trnna- 
formation  pmscs  through  a  nervous  structure,  there  is 
wrought  in  the  structure  a  modification  puch  that,  oilier 
things  eijual,  a  subgc<|ucnt  liko  wave  posses  through  this 
structure  witJi  greater  facility  than  its  jiretJeecasor?  And — 
not  to  evade  a  still  dec{)er  i|uestiun  wliich  immediately 
follows — is  the  establish  men  I  of  nen-ons  comniuniciition  it- 
self expHcahIc  on  this  same  general  principle?  Are  we 
ennlilcd  hy  it  to  understand  not  only  how  nerve  becomes 
more  permeable,  but  how  nerve  is  formed? 

If  to  these  general  questions  we  discover  a  satisfactory 
general  answer,  we  shall  do  all  that  Is  needful.  Tf  fnim  a 
corollary-  to  the  Persistence  of  Force,  we  can  legitimately 
draw  the  conclusion  that,  under  certain  conditions,  lines  of 
nenr'ous  communication  will  arise,  and,  having  arisen,  will 
become  lines  of  more  and  more  easy  communication,  in  pro- 
portion to  the  numbers  and  strengths  of  the  dischai^es  pro- 
pagated through  them;  we  shall  have  found  a  physical 
interpretalioa  which  completes  the  doctnnc  of  psychicol 
evolution,  as  set  forth  in  (ho  last  two  parts.  It  will  be  made 
manifest  how  the  eiperience  of  an  external  relation  pro- 
duces a  corresponding  internal  rcbtiou — how,  as  cxiwriences 
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of  the  external  relation  become  more  uumoroiu,  the  iiit«nti] 
relation  becomes  mure  coherent — bow  perpetual  repetitigat 
uf  (lie  one  eaiiec  iiidi«eolub]enii»  u(  the  other — how 
pcrsiAtv-nci's  iliiil  aru  uhiiuai  or  quit*.'  abMilutc,  eHtiiblisl 
the  euursc  of  generations,  inner  L-olie^iiuns  thut  are  uiil< 
or  oiganio;  aiid  tlitu  the  inieq>reutiou  of  iustiiieti  tad 
funiM  of  thought  trill  1>e  asdinulatej  tu  that  of  the  onliuuy 
pheuouicua  of  uiuociation.* 

*Th«geB«nJ  (l<3citrin« eUbor»t«l  iii  Ibetuoeecdinficlukptan,  w««pf». 
figured  ill  the  lint  rOilioti  of  tliU  work,  in  ■  tmUf  on  p«g«  544 — the  rerU 
f»rtn,  bowm'or,  being »uoli  w  ]  should  not  now  un.  1  oioJe  a  luoreileBwci 
Btatvinnnt  of  il  in  «i  ortido  ^ubUslwd  In  llui  MtdiovCMruryieai  Httitm 
(or  Jsnuttr/,  1608, 


CHAPTER  n. 


THE  oBifXsis  or  kebves. 


§  223.  In  Fint  Principle*,  Part  II.,  Chap.  TX.,  we  found 
that  in  all  caws,  motion  "  follows  the  line  of  greatest  trac- 
tion, or  the  line  of  leaet  resietaucc,  or  thr  resultant  of  the 
two,"  \Vw  also  anw  "  that  niotiou  ontf  at-t  up  along  any  line 
becomes  itself  a  caiiso  of  subsequent  motion  along  that 
line  " — equally  when  the  motion  is*  that  nf  matter  through 
space,  that  of  matter  through  matter,  and  that  of  mole- 
cular nndnlatioud  tliRtugh  an  aggrc^te  of  molecules. 

In  the  «ieetion  dealing  with  nen'oiis  artion^  (§  79).  it  was 
contended  that  tho  mode  of  motion  we  dii^tingtii^h  a»  a 
nervuuii  diBcharge,  conforms  to  this  law.  "  Supgrniting  the 
mrioiLs  forces  thronpliout  an  organism  to  l>p  previously  in 
©quilihrium,  then  any  part  whieh  Ixvomcs  the  seat  of  a 
further  force,  added  or  liberated,  must  be  one  from  which 
the  forc-e,  being  rtt»iste«l  by  smaller  forees  around,  will  in- 
itiate motion  towards  some  other  part  of  the  organism.  If 
cltiewhcre  in  the  organism  there  hi  a  point  at  which  force  ia 
iM'irig  expended,  and  which  so  is  l>pcoming  minus  a  force 
which  it  Ijofore  had,  instead  of  plus  a  force  which  it  before 
had  not,  and  thus  is  made  a  point  at  which  the  re-oelion 
against  surrounding  forces  is  diminished;  tlien,  manifestly, 
a  motion  taking  plaet-  between  the  first  and  the  last  of  tlieae 
points  ie<  a  motion  along  the  line  of  least  resislauee.  Now  a 
sensation  implies  a  force  added  to,  or  evolved  in,  lliat  part 

of  the  ot^anism  which  ts  itn  sf^t;  while  a  mechanical  move- 
fill 
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ineiit  implies  an  exjK-iulituro  or  lose  of  forre  in  that  pyn  •>{ 
llie  orgaiiisin  \vhii.-ii  in  ita  seat.  *  •  *  Wlifu  tlwni, 
anjtliiiig  in  the  circiinistancca  of  an  animal's  life,  invol 
thai  a  aonsation  in  one  particular  place  is  habidiallv  folio 
by  a  contraction  in  amilher  particular  placo— when  ibcre  u 
thus  a  frLMpu!Ut!y-rei>cated  motion  ihroiigli  the  oryaniHu  be- 
tween ihe&e  plaous;  what  must  In.'  the  n.'HiiU  aa  redpocUtlw 
linn  alonf;  whieh  tho  tnnliona  take  phieef  Ke&toratioii  of 
etpiilihriiini  hclWMin  the  |K)int8  at  which  lh»  f<KTC8  htm 
been  incroased  and  ilecreaacd,  must  tako  placo  throagb 
some  channel.  If  tlitA  rhannel  is  atTectrrl  hy  th<>  (liMrhiir^ 
— if  llie  obstrnctivo  action  of  the  tissues  traversed,  invulra 
any  reaction  oi>on  them,  dcductinfi  from  their  obatructin 
|jowpr;  then  a  eubsocjucnt  motion  between  these  two  [Hiinb 
will  mef>l  with  Ik»  reHistanee  along  Uiia  chtintiol  than  dt<* 
prcviDUB  motion  met  with;  and  will  coosequeullv  take  ihii 
channel  still  more  doridedly.*' 

In  (he  Pnnytpit-n  nf  /iio/off^,  §  302,  thU  gonnral  propra. 
lion  was  further  elalionited.  It  there  becatno  nco<lful  to 
tn()i<-aic  a  pottible  process  by  which,  among^  other  tianic^ 
ner\-e-tiMue  arises  out  of  that  protoplasm  composing  tbt 
undifferentiated  orf^nntsm.  Mere,  in  an  abbreviated  form,  ii 
tlio  arpiimoni  winch  was  nwd: — *'  Tt  is  (o  be  inferrp<l  thats 
molecultjr  <liaturhancc  in  any  pari  of  a  living  animal,  «ei  tip 
by  either  an  external  or  internal  aj^ncy,  will  almost  certain- 
ly disturb  and  chanfi;c  sonve  of  the  surrounding^  (;u41oids  not 
originally  implicated — will  diffuse  a  ware  of  elian^o  towaidi 
other  pnrt.1  of  the  orgauiHin:  a  wave  which  will,  in  the  il^ 
sencc  of  perfect  liomopeneity,  travel  further  in  Bome  dirw- 
liona  than  in  otherR.  U»t  us  ask  nest  what  will  determine 
the  diffcreneea  of  distance  travpllcd  in  different  dirotrtioiu. 
Obviiinsly  any  molecular  ajiitation  sprcndinp  from  a  ecntw;, 
will  po  furthest  alonp  routes  that  offer  least  rP8lstanr& 
What  routes  will  iheso  lie?  Those  nlonp  which  there  lif 
ninst  mnleculea  that  arc  caalj  changed  by  the  diffnwH 
molocular  motion,  and  which  yet  do  not  take  up 
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molecular  motion  in  assuming  their  new  states.  *  *  * 
Unstable  molecules  wbich,  in  being  isonierically  trana- 
fonncd,  do  not  atiaorb  motion,  and  etill  more  those  which, 
in  Wing  m  tj-ansfoniicd,  give  out  niulioa,  will  readily'  ]iro- 
pBgate  any  molecular  agitutiou;  uuce  tfaey  will  paas  on  tlie 
impnlfic  cither  nnitiniiniahed,  or  increased,  to  fldjnccnt  niido- 
cules.  •  *  *  It  may  be  unncludcd  that  any  molc«'ular 
agitation  sot  up  by  what  wc  call  a  Btiniuluii,  will  dilTusc 
itself  furtiicr  along  some  lines  than  along  others,  if"  the 
mingled  culluida  fonning  *'  the  protoplasm  are  not  quite 
homogencouHly  diaiwreed,  and  if  some  of  them  are  inomcrio- 
ally  transfonned  more  easily,  or  with  leas  expenditure  of 
motion,  than  others;  and  it  will  especially  travel  along 
flpat'CA  oooupiod  chiefly  by  those  molecules  which  give  out 
molecular  motion  during  their  melamorphoees,  if  there 
should  bo  any  such.  *  •  •  ^Vs  'u  shown  by  those 
faanaformntiona  that  bo  rapidly  propagate  them&etvea 
through  colloids,  molecules  that  have  undergone  a  certain 
cliange  of  form,  are  apt  to  communicate  a  like  change  of 
form  to  adjacent  molecules  of  the  same  kind — lite  impact 
of  each  overthrow  ia  passed  on  and  produces  another  over- 
throw. *  *  *  la  this  action  limited  to  stricily  isomeric 
Bulwtancesi  or  may  it  extend  to  substanct-s  that  are  closely 
allied?  •  •  •  There  ia  reason  to  suspect  that  it  doea. 
Already  when  treating  of  the  nutrition  of  parts,  it  was 
pointed  out  that  we  are  obliged  to  recognize  a  power  po»- 
eessed  by  each  tissue  to  build  up,  out  of  tho  materials 
brought  to  it,  molecules  of  the  same  type  as  those  of  which 
it  is  formed.  •  *  *  If  iliia  l>e  a  general  principle  of 
tiasue-grotvth  and  repair,  we  may  conclude  that  it  will 
apply  in  the  cnse  before  us.  A  wave  of  molecular  disturb- 
ance pa»ting  along  a  tract  of  mingle<l  colloids  closely  allied 
in  composition,  an<l  isomcrically  transforming  tho  molecules 
of  one  of  them,  will  be  apt  at  tlie  same  time  to  form  some 
new  molecules  of  tho  same  type,  at  any  place  where  there 
exist  the  proximate  components,  either  uncombincd   or 
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fcchly  comliitiM]  in  nume  not  rerj'  different  way.  * 
That  is  to  .ia_v,  a  wave  of  [uokvular  liidturhaueo  lUSoiied 
from  ft  crnuo,  ami  travrllinfc  furtlicn  along  a  line  where  III 
moBt  uiokviiliii  tlmt  can  be  i*oiiii.Tif«II,v  Irflnsfomipd  »iili 
fui'iliiv,  will  be  liki'lv  Ht  llif  wiim?  liriiy  l»  fiirtlier  tliflercB- 
tiute  this  lini',  anil  wake  it  tuon'  cliaractcnjusd  Uuin  before 
by  ihc  corfvininftforniability  of  it.-i  luoltM'nlps.** 

lii'ferrinp  llic  rcmliT  to  the  Princijdcn  qf  Biology  forths 
details  and  ponohision  of  tbis  abridged  arfrtinicnt,  it  nuiv  br 
well  1o  remiiul  liini  tbai  in  rbc  6rat  pan  of  tlud  work,  tbe 
interpreutioiw  of  iierv(?-stmcliiro  and  nervo -function  wat 
gruiiudtsi  oit  a  conception  wbicb  la  a  corollary  from  tht 
conception  nn-alleil  alH>Tp;  and  tbat  sundry  vrritifatintn 
wore  there  found.  We  saw  that  tbo  quantity  of  cffttci  jir* 
dneod  by  irritaled  nrrvo-flbn',  incrcosra  with  tin*  distint* 
between  tbr  plaee  of  irritation  and  the  plar^  of  dis^'harRf; 
anil  tbie  atruinulation  of  fonw  we  found  to  l>o  jtwt  lliii 
wliicli  woubl  ri'Hult  fnmi  a  wave  of  i8omt.>ric  tmiisfi>nnatio(i 
through  matter  of  tho  m|uimd  kind  {%  10).  We  saw,  loo^ 
that  the  ultimate  nitrogenous  nen.'c-threRdB  are  sererallt' 
sbeatbeil  in  a  |)etMiliar  sulnalnnee,  whieh.  judfnnf^  by  it^  iin- 
e<|UfllIed  molecular  complexity,  is  leaa  capable  than  anjr 
other  known  HiilKttanc-e  of  tnmsferrin^  nudcciilnr  uiutloo, 
and  therefore  bent  litted  to  pri'Vent  iHlcrHl  b.iss  of  that 
growing  wave  of  molceular  motion  which  R  norve-fibw 
tninmiit.i.  Anil  we  further  Haw  tbot  a  ehwe  analogy  ej(i»U 
hrtueen  tiiis  assumed  propagation  nf  iwmierie  ebunge  uUing 
a  nerre-fihre,  and  certain  obaervcd  propngationa  of  like 
changes  along  fihree  of  other  substances  (§  .14),  To  wbidi 
let  me  here  add  the  fact  ibut  protopbtsm  and  ita  derivalirei 
are  distinguished  by  the  great  number  of  their  ituinierip 
forms,  and  the  great  facility  with  which  tlief<e  arr  changnl 
by  very  various  agents;  w»  that  in  regarding  a  nervous  dlf 
charge  as  a  wave  of  isomeric  Iransfonnation,  we  are  regani' 
ing  it  ai  one  out  of  the  many  aucb  transform  a  tiona  which 
living  matter  continnally  undergoes. 
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§  224.  Another  preliminary  step  remains.  We  have 
to  obaen-e  the  poesible  modes  in  which  a  Itnc  of  nervous 
communication  may  be  improved,  When,  through  umlif- 
•fercntint^d  tissue,  there  hns  passed  for  the  iirst  time  a  wave 
of  Jisturhanco  from  some  place  where  molecular  motion  is 
liberated  to  some  place  whore  it  U  al*oH,>e<I,  the  line  of 
least  resistance  followed  must  be  an  indefinite  and  irregular 
one.  Fully  to  understand  tlic  genesis  of  nerve,  then,  we 
must  understand  the  physical  aetinns  whicli  chanpe  thia 
vnpiic  course  into  a  definite  channel,  that  becomes  ever  more 
penneaWe  as  it  U  more  used. 

Several  actions  conduce  to  this  result-  The  first  \n  that 
alreutly  deetrnbed,  by  which,  along  a  lino  of  discharge, 
tlicre  is  a  genesis  of  Uiu  matter  most  capable  of  com- 
municating the  discharge.  Kvory  time  an  incipient  nerve 
is  traversed  hy  another  wave  of  molecular  motion,  tliere  is 
apt  to  be  a  further  formation  of  the  molecules  which  are 
isomerically  transformed  by  the  wave  aud  paa»  it  on  in  being 
transfomietl.  This  process  acts  with  continually-increasing 
|H>wer,  for  two  reoaons.  One  i$  that  progressing 

limitation  of  the  wave  to  a  well-marked  line,  enables  it  to 
produce  nioro  dtK-ided  effects  along  that  line.  An  illustra- 
tion will  here  help  us.  When  a  body  of  water  fiows  over  a 
surface  offering  no  distinct  course,  it  thins  out  into  wide- 
spread eliflllowa  near  it?  maiyiu,  where  it  is  almost  motion- 
leas;  and  it  has  but  little  motion  even  along  its  central 
dec[)est  parts.  Hut  if  the  inundation  is  long  continued,  the 
nhraiding  action  of  the  current  along  these  central  deepest 
yarts  where  it  moves  fastest,  tends  to  deepen  its  channel 
there  more  than  elsewhere.  A  secondary  result  is  a  retreat 
of  the  water  from  the  shallows — the  current  becomes  more 
concentrated.  In  proportion  as  it  becomes  more  enneen- 
trated  the  force  of  its  central  part  becomes  greater  still,  and 
the  deepening  more  rapid ;  which  entails  a  further  drawing 
in  of  the  margins  and  n  further  sfMition  to  the  excavating 

force.      So  that  the  growing  defiuiteDesa  of  the  current 
M 
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brings  a  gron*in^  power  uf  niuking  itit  <5htinnel  i]uitedF 
Xow  ihougL  in  lUe  cusi'  before  iia  wis  have  not  o  uiotioa 
matter  over  matter,  but  a  transfer  oi  mi^locul&r  motioD  fron 
molecules  to  molecule*,  th«  |Ninillel  hulda.  Aii>-  i^njaier 
effect  prutluccd  by  tbu  tranafor  along  uni*  jmrt  \tl 
nriginnlly-limail  cuiirau,  BiiniJHrly  teiiila  tu  c^Jticco' 
ili(<  irniwfcr  ahrng  ihU  [wrt,  untl  ihus  (*►  inii*imii*y 
Bi'tiuii  wliioh  inakt's  this  i>ari  a  ])re**i3L'ly-niark)?<l  <: 
nel.  A  further  facilitation  rcgult^  from  on  a 

inrreane  in  thr  Hiiiount  of  the  neiroiw  iHnrliarjt^.  The  mow 
(jL'niiL'aWc  tlic  line  'if  uioloculua  bccoiuca,  tlit?  grcali^r  !«• 
cmnoa  the  initial  quantity  of  mulcculnr  motion  it  itmnicfaa 
off.  As  with  wari»r,  tho  funnntion  nf  a  ilftinile  f  hnnnf]  not 
only  makm  tho  trnniifrr  oasior  run]  adiU  to  tltp  excavating 
|K)wor  of  tbp  nirrent,  8np[>o§ing  Ua  rolumo  lie  constant,  bW 
mIso  (if  (lie  rceenoir  can  supply  more)  augmeuts  the  volanw 
carriwl  away,  which  again  addii  to  tho  cxcarntiii^  power; 
BO  the  fnnnation  of  a  bt'ltcr  line  of  nervoiw  cununiinii-atiun 
b  foUowml  by  an  increoac  of  the  wave  that  acta  out  id 
(mi'erHC  it,  and  a  consequent  inrrraw  in  the  channpl-nialtjn^ 
notion.  Onoo  more,  every  adiliiinn  to  the  nK>Ir 

ctilar  motion  traiMniitted,  ad<l9  to  tJie  effeotivcncse  of  each 
diseliarge  in  nven-oniinp  an  obstacle,  SupiKwe  the  pn-airr 
part  of  its  channel  hn?  i>ecouie  lolernbly  pernicable,  but  that 
at  some  place  in  it  the  colloidal  matter  is  leaa  trauaformed 
than  eL-^ewhore  into  the  fit  ty^w.  Then  the  nion?  tho  rwt  irf 
its  channel  increases  in  |)erineability,  tlie  more  powerful 
must  be  the  wave  of  molecular  motion  broup;ht  to  hear  ao 
the  untrnnsfonned  part,  and  the  greater  must  bo  the  tenden- 
cy to  transfuruj  it.  Hence  the  clianucl  will  ]>rogrt>«R  (ov 
a  etate  of  uniform  pemieabilily. 

There  i*  another  possible,  and  I  think  prohable,  war  in 
vhieh  the  pnMnfre  of  a  nervous  diatdiArge  is  made  oaaitr. 
The  moleeiile*  of  the  peculiar  colloid  ctunposinfr  a  nem, 
may  lie  either  irregularly  arranged  or  regularly  armu^j 
and  if  irregularly  arranged  tliey  will  transmit  a  ware 
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moIccTilRr  motion  less  readily  than  if  rcgrilarly  arrangtHl. 
Kow  when  a  (bread  of  molecules  capable  of  the  required 
easy  isonieric  traiwfoniiation  h  first  fonueJ,  the  prubabililies 
are  iniinity  to  one  that  adjacent  molceulea  will  be  iiiii^ym- 
niotrically  ])laced  witii  respect  to  one  auotber — they  will  not 
stand  in  polar  order.  MoliTules  tlmt  ure  highly  rotnplex 
and  uiaaaive,  either  du  not  cryatallize  at  all  or  crystallize 
with  groat  diffieiiltv.  Either  their  colloidal,  non-polar 
arrangeinent  i^  a  permanent  one,  vr  it  i^  one  out  of  which 
they  paKi  into  a  polar  arraugeiuent  very  slowly,  under 
special  conditions.  Novertlielesa,  moleculca  of  every  type 
have  a  form  of  diatrihuijon  in  which  their  polar  forces  are 
in  eimilihriuin.  TnwanJa  this  they  mxiat  ever  tend,  however 
feebly ;  and  towards  this  every  slight  molecular  diMurbauce 
enables  them  to  approach.  Hence,  if  through  a  line  of 
colloidal  molecules  ^vholly  out  of  polar  arraiijrement,  there 
paas  Bucceasivc  waves  of  molecular  motion,  each  will  help 
sdjaceut  mnlccnles  towardd  polar  arrangement,  or  state  of 
equilibriimi.     T.et  us  consider  the  roncomitaiits. 

To  aid  our  conceptions  uc  will  aa  before  (^  ID)  take  the 
rude  analogy  furnished  by  a  row  of  bricks  on  end,  which 
overthrow  one  another  in  succession.  If  such  bricks  on  end 
have  been  ndjimtrd  no  lliut  their  facc»  aro  all  at  right  angles 
to  the  line  of  the  series  the  change  will  bi>  propagated  along 
them  wiih  the  least  hindrance;  or,  under  certain  conditions, 
with  the  greatest  nuilt! plication  of  tlte  original  inipulse. 
Por  when  au  placed,  the  impact  each  brick  gives  to  the  next, 
iH-ing  exactly  in  the  line  of  the  series,  will  be  wholly  eflec- 
live;  hut  when  they  are  otherwise  placed  it  will  not.  If  the 
bricks  stand  with  their  fac<«  variously  askew,  eacli  in  falling 
will  have  a  motion  more  or  leas  diverging  from  the  line  of 
the  series;  and  hence  only  a  part  of  its  momentum  will 
impel  the  next  in  the  reipiired  direction.  Now  though  in 
the  case  of  a  series  of  molecules  the  aetirm  can  be  by  no 
rocana  BO  simple,  yet  the  same  principle  holds.  Thcisoraerie 
change  of  a  molee tile  must  diffuso  a  wave  which  Is  greater 
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in  some  one  direction  than  in  all  othom.     If  bo,  there 
certain  relative  positions  of  molecules  stU'li  ihut  tiich 
receive  the  grrotcst  ainouDt  of  this  wave  froin  it*  predecewur, 
and  will  so  receive  it  as  most  readily  to  pnMjm-e  a  like  cltan^ 
in  ilaelf-    A  seriefl  of  molecules  thus  plaw«l  uiui^t  aiauil 
symmetrical  relationa  to  one  another — polar  relationsL   .' 
it  is  not  difltcult  to  see  that,  as  in  the  ease  of  the  bricka, 
deviation  fmm  tiymmetrical  or  polar  relationa  wiU  inrol 
a  proportionate  deduction  from  the  efficiency  of  the  abock, 
and  a  diminution  in  the  quantity  of  molecular  motion  givn 
out  at  the  far  end.  liut  now,  what  is  the  indirect 

rcAult  when  a  ware  of  change  juisdes  nlonf^  a  line  of  mol^ 
ciiles  thus  nnsymmetrically  placed*    The  indirect  resnh  ti 
that  the  motion  which  is  not  passed  on  by  the  unaymnwtn- 
eally-placcd  molenulca,  goei  towards  placing  them  lym- 
metrically.    Let  us  again  oonaider  what  happens  with  <m 
row  of  brinks.    When  one  of  these  in  falling  comoe  againA 
the  next,  standinf;  askew,  its  im|tart  in  given  to  the  ncareal 
angle  of  this  next,  and  so  temis  to  give  this  next  a  motiiA 
round  its  axis.    Further,  when  tlie  next  thus  nmx-od  dcliveti 
ita  motion  to  its  successor,  it  does  tim  not  through  the  an, 
on  the  side  that  was  atniok,  but  tlirough  the  diagona 
oppoute  angle;  and,  con-^efiucntly,  the  roaetinn  of  its  im 
on  its  succetiaor  adds  to  the  nMalttry  motion   already 
eeived.    Hence  the  amount  of  force  which  it  doen  not 
on,  is  the  amonnt  of  force  nl»or'l>cd  in  tnminjj  it  town 
parallelism  with  its  neighbours.     Similarly  with  the  mott- 
culea.     Each  in  falliug  into  its  new  isomeric  attitude,  aad 
passing  on  the  nhock  to  its  succe^or,  gives  to  its  anreeAwr 
a  motion  which  is  all  pasaed  on  if  the  Bucecasor  stanils  io 
polar  relation  towards  it,  hut  which,  if  the  rtdation  is  not 
polar,  U  only  partially  passed  on — some  of  it  being  taken  up 
in  moving  the  successor  towards  a  polar  relation.  One 

more  consequence  is  to  be  obseired.    Every  approach  of  tbt  ■ 
molecules  towards  eymmctrical  arrangement,  increaeea  l^^| 
amount  of  molecular  motion  transferred  from  one  end  of  tl^i 
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series  to  the  other.  Suppo»o  that  the  row  of  bricka,  which 
wcro  at  first  ver}*  much  out  of  paralteUsn^  have  fallen,  and 
that  |ian  of  tlic  tnotiou  f^vcn  by  t-Hch  to  thn  next  has  gone 
towards  bringing  their  faces  nearer  to  parallelism;  and  sup- 
pose that,  without  further  changing  the  posiiiont*  of  their 
bases,  the  bricks  are  severally  restored  to  their  vertical  atti- 
tudes; tliea  it  will  huppeu  that  if  the  ecrial  orerthrow  of 
thcni  is  n'|>(>at(Hl,  tlie  actious,  thotigh  the  same  an  before  in 
^leir  kinds,  will  not  bo  the  same  as  before- in  their  dejijeeH. 
Each  brick,  falling  aa  it  now  doe:*  more  in  the  line  of  the 
series,  will  deliver  more  of  its  momentum  to  the  next;  and 
lesa  mouieulum  will  be  taken  up  in  moving  the  next  towards 
parallelism  with  its  neighbours.  If,  then,  the  analogy  holds, 
it  must  happen  that  in  the  series  of  isomerically-chonging 
moleculett,  each  tnuismiltral  wave  of  molecular  motion  is 
expended  partly  in  so  altering  the  uiolceular  attirndcs  as 
to  render  the  series  more  permeable  to  future  waves,  and 
partly  in  setting  up  changc!(i  at  the  end  of  the  series;  that 
in  proportion  as  leas  of  It  is  absorlxKl  in  working  this  struc- 
tural change,  more  of  it  is  delivered  at  the  far  end  and 
grcat(;r  effect  produced  there;  and  that  the  final  state  is 
one  in  which  tlie  initial  wave  of  mnlecular  motion  in  trans- 
mitted without  deduction — or  rather,  with  the  addition  of 
the  molecular  motion  given  out  by  the  successive  molecules 
of  the  series  in  their  isomeric  falls. 


L 


§  SSS.  From  beginning  to  end,  therefore,  the  develop- 
ment of  nerve  results  from  the  passage  of  motion  along  the 
line  of  least  rcsistnncc,  and  the  reduction  of  it  to  a  line  of 
le«  and  lesa  resistance  continually.  The  first  opening  of  a 
route  along  which  equilibrium  is  restore^l  between  a  place 
where  molecular  motion  is  in  excees  and  a  place  where  it  is 
in  defect,  comes  within  this  formula.  The  production  of  a 
more  continuous  line  of  that  peculiar  colloid  best  titled  to 
transmit  the  molecular  motion,  also  comes  within  this  for- 
mula ;  as  does  likewise  the  making  of  this  line  thicker  and 
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more  even.  And  thp  furmnla  aim  wtvcrs  lliat  fiaa]  prorm 
by  which  the  line,  having  been  formeti,  bna  its  molcfoW 
brought  iiitv  tht-  [mliir  (inlor  wliich  icHst  roeisU,  and  indeed 
fadliutes,  the  UitJiEuiission  u£  thi>  wave. 


§  SL'.Vi.  Sonip  (itmlificaiiims  of  ihc*  fnrr(f<»inK  cxpfwrt 
must  now  be  nude.  UiaU-ud  of  chanf^ng  it  thruuj(;hinil 
meet  critioianu,  I  have  thought  it  best  to  repeal  the  f  xpr«a- 
tion  OH  given  in  thn  second,  third,  and  fourtli  cditiona  ut  Hat 
work  and  then  to  indicate  the  needful  inodiGcatiuns. 

At  the  mtiuting  of  the  British  A.siKK'iatiou  held  iu  B«>] 
in  1B74,  Prof.  L'lerk- Maxwell  Dbjct-tcd  to  the  b;y-potlii«ii9  thtf 
Uie  m-rve^^unpfint  i-onsisls  of  ttiirccMHivo  wiivt«t  of  istit 
change,  on  the  ground  itmt  ihr  iniplii'd  coiK-ciition  wst^ 
of  a  "  hoat-marhinp,''  and  that  a  hoflt-machine  ii  impowihU 
in  the  aW-rice  of  difference  of  t<'iii]>onit»iro.  In  rt'jd v,  1  omi- 
tended  thai  mj^'  hypothcais  is  not  at  vuritince  with  tUis  law 
of  t]]cniio-dynaiiiie-!t,sineeit  snppogft;  Iliat  the  fulling  uf  isadi 
mn1(H>ulo  fn>ni  one  ittoinrrlc  form  i.o  utiuiber  i.s  arcomiDiiiiifl 
hy  i]ljsor|Jtiou  of  heat,  tind  that  the  nervr-tibre,  tbiTfUi-Dd 
rendered  of  tower  temperature  than  the  aurrouncliuj;  mat- 
ters, infitantlv  takes  up  frnni  them  heal  mifficiont  to  ^au^ie  tlu> 
molecules  to  re!<uue  their  previous  form:  ibe  uuplicatiuo 
bcJTig  that  the  uervc-etirrent  isatlhecoet  of  the  hcnt  yieldnl 
bjr  the  inilK><Iding  lLitt!ue&  The  diHcus(>i(in  wlii<*h  rn^ut^ 
failed  lodrnw  from  Prof.  Clerk-iMaxwell  the  adtiii.sttion  tint 
my  reply  was  adoqunte.  and  failed  also  tn  make  tno  iindrr 
stand  hU  diflirnlty.  This  (ItfHculty.  as  since  explained  to  me 
by  honl  Raylcigli,  iii  that,  lieiug  n  lower  form  of  molet-ulii 
motion,  heat  cannot  reproduce  that  higher  form  of  molwulir 
motion  implied  by  the  hypothesi*.  Here  I  have  no  alter- 
native  but  t<i  accept  tlie  dicta  of  ihcfw?  two  distingiiisbni 
physicists.  It  is  true  that  the  heat  supplied  by  a  sitting  hen 
apparently  sufBccn  to  build  up  a  variety  of  complex  com- 
pounds,  ftome  of  which,  as  protagon.  are  more  compIc;i:  than 
any  of  those  contained  iu  the  unorganized  materials  of 
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egg;  and  it  might  seem  a  fair  inference  tlmt  such  l>eing  the 
case,  heat  invist  be  capable  of  raising  a  molecule  of  protein 
from  a  lower-  isomeric  form  to  a  higlier.  liut  I  buppoiM] 
there  must  ho  some  lack  of  purtilleli^m  between  tho  two  cases, 
am!  that  thi*  rhvihmicul  iaouierie  ehunge  in  Qerve-tjbro 
iiiil>lics  some  further  physical  prm'csa  which  ultimate  physic- 
al priiicipK-3  uogaiive. 

What  nualilication  then  must  the  hypolhesia  undergo  Co 
render  it  tenable^  Apparently  we  must  coududu  that  in 
ncrvc-fihre,  an  in  liie  titsuiis  ai.  Inr^e,  [lerfoniinncu  of  func- 
tion is  accompauieil  by  uiuhfcular  ditiintc^i^ratiou,  and  that 
fitaesa  for  3ul>sc<|uent  jR'rformarce  of  fimclion  is  to  be 
gained  only  hy  re-intcpration.  The  implication  would  scera 
to  be  that  the  molecular  change  must  be,  to  some  extent,  a 
chemical  change;  and  that  each  molecule  which  has  un<lcr- 
goiiu  nKnlificalion,  has  to  bo  repaired  by  alworpliou  uf  ueod- 
fnl  matter  from  the  nutrient  liquid  with  which  it  is  bathed. 

Thw  nuppiwition  nppcni-s  cittijrn>*'ii'  with  the  fact  that  the 
axis-cylinder  of  a  nerve-fibre,  small  in  diameter  though  it  ifl, 
consists  of  a  bundle  of  still  i;iore  minute  fibres.  It  seems 
not  unlikely  tliat  such  component  fibres  as  have  conveyed  a 
wave  of  ncrAc-chauge,  and  l>ecome  thereby  temporarily  in- 
capacitated, have  their  functions  undertaken  by  unnthor 
cluster  of  i-onqiouent  fibres,  which  carry  the  next  wave,  and 
these,  again,  leave  the  function  to  be  afterwards  pcrfonned 
by  a  thini  clnster,  and  so  on:  the  fibres  of  the  firat  cluster 
having  meanwhile  refitted  themeelves  for  activity.  If  bo, 
there  is  a  [>ai-allelism  l»elween  the  action  of  nerves  and  the 
action  of  uuny'les;  in  which  last  the  sets  (»f  fibres  take  their 
turns  of  action  and  rest,  while  the  mtiscle  as  a  whole  con- 
tinues in  a  state  of  contraction. 


ciLVPTKii  in. 

THB  OEItEIIS  OP  SIMPLE  IVBRVOUS   SYSTSIU.* 

%  226.  Cflpcful  and  extended  obBcrvations  have  n( 
tated  ch«ng<^9  in  tlie  cell-iiorlrino  as  orijHnnlly  propoiinJ* 
The  statetueut  that  all  organisms  of  seusible  sizes  are  ni*i« 
up  of  miruite  nuclcattx]  UmHi.'s,  wmplctel^-  distiuet  from  um 
anutliLT,  has  tu  iw  much  <]ualitied. 

Among  botaiiUta  a  wido  i-'liange  of  view  resulted  from  tlw 
diwovi-n.-  that  in  the  tUsm-n  of  plants  the  protoplaptn  wiiliia 
each  cell  is  umtini  to  thai  within  adja(«nt  cella  by  tkrcatb  of 
prutopla»ii  whicti  pass  through  the  rertpective  cell-walb:  ■ 
di»?ovcry  that  at  once  nxtkea  monj  eoniprchcntiilde  \*anoiis 
plant-movements.  Implying  a  kindred  structure.  Prof. 
Sedgwick  w-ritea: — "  It  in  lM>cnming  more  and  more  cleat 

•  In  hiflnanpura!  AiJclrnKBlolho  Siwtionnf  An^loinyiind  PhyBinloj^. 
at  (he  mettittKOflhe  British  A!«ociiitfun  in  IfSSO.  Prof.  Dalfoar.  aflcrini^' 
ratftieoArUin  n«v  lightu  thrown  on  ilia  trolution  of  nrrrous  STrten^ 
miiMltrrI  oonicrrnfnirlhflennUnta  nf  thb chapter :—"Th«se  hfpothiaBof 
n«rhrrt  Spuicor,  which  hnre  been  wiilrly  iwloptAl  In  tlil»  countrf,  U%H 
ftpp^ar*  to  me,  nnt  home  nut  bj  tho  di«canries  to  which  t  h«T#  mll«l 
Tniir«lti<nli(in  to-dHy."  DoinR- a*  '  oomiidvred,  bniiml  to  nrci^pl  Prof. 
TtiiirDiirV  ropn'Wiitnlinn-,  I  wnx  about  tn  chnnfro  wwtmtjnlljr  thp  first  \mn 
of  this  chnplcr.  wh»«n  mT  rtttention  wbs  drawn  to  tM  opinion  !<ino*  poh- 
IiAhi<<]  liy  Prof.  Adam  Si-djrwtok,  th«  nicoM^or  of  Pmf.  Balfour  in  tin 
mrai!  chair  at  CAmbridEP.  Tho  npininn  in  {iii»ticn  i»  contarnod  in  J 
Monograph  of  the  Detfiopmtnt  of  rtripalun  CsptnnM.  p.  4fl,  and  b  n- 
pmn«t  M  follows : — ■•  ITcrhcrt  SpfncwV  view  of  th«  orijrin  nf  lh«  n^rroof 
sf>ti>m  mnT  perhaps  not  be  m>  far  from  tli«  mark  m  at  ftrrt  sleht  aj» 
ponpl'^!."  TakhiEndfiwitiiirffof  llii«  nsrnl  result*  of  histological  roscarchf*, 
I  have  bnn  led.  hy  tlie  (.'riLic:i*rti  nml  iM>unt(<r-cr!lirit>m  abovg  qaotpd.  to 
nvowt  ihc  parly  pArt  nf  thl»*  i^haplrr,  and  t.n  f^lvti  ihp  contained  hypolhinii 
a  more  satisfactory  form,  I  think,  than  prevlouftljr  seemed  poatlble. 
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evcr^'  day  that  Uie  cells  cuuij^wiiig  tbi;  ttaiuus  of  auiuials  are 
not  isolated  units,  but  that  they  aro  connected  vrith  ono 
another.  I  need  only  refer  to  the  connection  known  to  exist 
between  connective  tissue  cells,  cartilage  cella,  epitholiul 
cells,  &c.  And  not  ouly  may  thv  cells  of  vne  tissue  be  cun- 
tiuiiuus  with.  cm:h  other,  but  th«y  may  also  be  continuous 
Willi  the  cells  of  other  tisHueti  "  (])p.  47-iiJ.  * 

The  revised  cuuceptioti  to  which  wc  are  thus  introduced, 
is  that  throughout  those  uggrcgutiona  of  Protozoa  hy  which 
!Metazoa  have  been  formed,  there  has  been  an  inconipieleness 
of  those  spontaueous  fissions  which,  if  ctHupletc,  would  have 
multipUed  the  Protozoa:  the  units  have  remaiued  connected 
by  prolongations  homologous  with  pseudopodia.  As  the 
members  of  a  compound  i{hizop4)d,  gay  ono  of  tlio  Foraniini- 
ferOy  are  not  wholly  cut  off  from  one  another,  but  maintain 
some  continnity  of  snbstanei-  lliniiiKli  perforations  in  tlie 
septa — as  the  li\-ing  units  whicli  make  up  a  Yohoa  or  a 
liaphidioj}krys  are  held  together  by  tlircads  of  protoplasm 
whirh  ti-avcrse  thoir  rcspectivn  limiting  membranes;  so  it 
apjK'ars  that  segmeutatioi'  in  a  fertilized  ovum  does  not  abso- 
lutely hmlate  the  contained  matter  of  ctich  segment.  In  the 
ovom  of  Pcriptitim,  at  tmy  rutc,  which  isexceptionally  adapted 
for  displaying  the  early  changes,  there  results  a  network  of 
protoplasm  which  unites  the  cell-nift-ses  with  one  another. 
And  Prof.  Sedgwick,  saying  that  in  Peripatns  "  the  connec- 
tion of  coll  with  cell  is  not  a  secondary  feature  acquired  late 
in  development,  but  ih  primary,"  leans  to  tho  conclusion  that 
*'  llie  continuity  in  the  various  cells  of  the  adult  "  is  "  due  to 
a  primitiro  continuity  which  has  never  been  broken  "(p. 49). 

Thus,  then,  wo  must  conceive  of  animal  tissue  as  having 
from  the  beginning  cousisted  of  a  matrix  of  relatively  inert 
Bulistances  thnnigbout  which  there  runs  a  nucleated  net- 
work of  living  and  active  protoplasm. 


%  figfirt.  As  shown  in  the  actions  of  a  Rhizopod,  proto- 
plasm diaplays  at  once  the  properties  of  nerve  and  muscle;  it 
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condupts  and  It  mntniciH.      Thew*  tmiUiJ  {iroiKrrtim  giiU_ 
clmraelerixc  it  uIil'ii  it  awunicfi  ttic  furm  of  an  iinlxHiilpil : 
work.      That  it  i-ontiniic-e  to  pogscw  iIimii  wIicti  ptrtnivt 
vegetal  luau(.«  is  pruvvU  hy  auch  oclii^iis  u^  thoMi  of 
Sfrnsitivo  I'liint  mid  tliu  X'tcmou— actiutie  wliicti  bIiuw 
Imlli  tlHM*cmvryuiii'<' of  u  liisturliaiii'c  ant]  tlie  prixluotiun 
itinvciuont  at  nr  ili-^inuit'.     And  tlxui  tin*  {ircitupbusniic  aa- 
w<irk  of  animal  tissue  htut  the  like  coiiiliiiuil  tmita  weweq,, 
aiich  ttimplc  tj'pcs  a»  lUo  Hydra. 

Obaene,  ni'Xt,  that  tlu-^>  |>ri))>i-rtic9  arc  most  nwHc< 
displaced  wLere  llic  ]>rul(>p]iuiii  uxtsta  in  aii  elifugntv^l  U 
\i  the 'toi)tai:lu  of  il  pulypt!  is  toiichtKl  it  contrwt^ 
lolcrabU*  pnniiiitiit'ss — with  gn'ttur  |)roiii|itni>ii«  liiati 
body  contrapt*.  Aiuoiif:  tJn>  wfunif  JJijdrosoa  wliicli,  floiy 
in^  nr  Hwimming,  hnvo  long  pcnduit  tcntaclrs,  stidi^ 
J)ij}htff»\\Tn\  /'AywiZ/'i, rhcilireads  of  nueleati-d  »mroode' 
trnilirig  iH'liind  or  ImtigiDgduwn,  arcqiiit-klv  drttwn  tip  wl 
itnu'k  bv  umall  creatitrvs  iwrving  for  proy.  Tht-at'  traitH  an 
ID  frretit  iiieotiiirf*  catiso  and  coni^otpicnfe.  Mnlcritlar  chanpQ 
H>(  \\\t  at  tlif  i>iid  of  11  thri'ad-tihaiHil  |Kirti(>n  of  ):iiI)><<tun(T  ii 
necemnrily  linjit^l  to  the  line  formed  by  tho  snltfltiincc.  Il 
caiiiml  1k'  htst  hv  diffusion  through  a  large  ninj*s  like  thai  of 
the  body,  hut  iniist  txi  ooticeulratwi  wilbin  the 
forniwl  by  the  «i<lM  of  iho  thrr'ad. 

Tim  iniicli  premiwd,  let  us  now  nak  what  will  irmill  in 
IkhIv  of  a  rrratiirc  which  is  m  ye*,  hut  litrh'  diffi-rontiaiod*- 
what  will  happen  to  the  niteleated  network  of  protopUim 
diffnwfl  through  ilK  Fnnii  the  general  law  of  the  inetabllitv 
of  the  hoinngeneona,  it  is  to  l>e  infrrrwl  that  the  nriginalh- 
iinitefl  propertie*  of  protoplasm  will  not  remain  thr*  samr 
thmiighouf.  We  may  expect  a  fpe<'iHtization  ?ncli  bs  will 
reeuicl  the  eoiiiniHile  iwwer  to  some  parts  of  it  and  leavn 
thft  power  of  eondtielion  to  other  parts.  TTow  will  this 
difTerentiaiinn  be  likely  to  arise?  Snppoft^  the  ineipientlr- 
DT^tanized  niHM  to  }>c  from  time  to  time  rudely  disMirhet)  by 
passing  bodies— How  will   tlie  effects  of  the  sh< 
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localizoil^  May  wv  not  rcanoiiatily  say  that  tlie  perls  of 
llie  proloplaanic  network  which  become  contractile,  will  be 
tliooe  of  which  the  curilraclioii  is  least  resisted;  anJ,  (-"ou- 
Tersely,  thol  the  parts  which  cannot  contract  without  greater 
reeifitancc  will  remain  eomliietivi*  only.  Su  far  us  HwortDiniKl, 
the  fa(-l»  ]iiil'iiioliti!:e  with  tlii;<  5)i])]H>i«ilion.  Muscular  Hhres 
first  make  their  apiK'4irHUco  as  proccftAcs  of  tlie  epithelial 
cells  forming  the  surface  of  the  hixly  (see  TIalfoiir's  Embry- 
ologtj,  vol.  11.  p.  t>07);  and  this  i»  the  part  in  which  move- 
ment is  least  rcflifited.  since  the  inert  matter  on  one  side  oaly 
of  the  layer,  has  to  he  carried  along  with  the  contracting  ole- 
mcntfi.  ('Onrcrsely,  though  llu*  primitive  nervous  elomcnta, 
being  the  recipients  of  external  imprc.<'^ionft.  first  arise  im  tbe 
outer  surface,  yet  the  protoplasmic  network  connectwl  with 
them,  which  lakes  on  the  function  of  coiKlucting  iinprcB- 
eionsj,  HXm  become*  establijjhed  beluw  the  surface:  contrao- 
lion  in  thia  purl  of  the  network  being  upposi-d  by  inerl  ti^ue 
imbedding  the  fibres  on  all  rtidcs^  and  the  assumption  of  con- 
ducting function  -«olely  being  hence  favoured. 

A  further  question  now  present*  itielf — By  what  physical 
process  is  the  functional  relation  established  between  these 
muscular  and  nervous  eletnentti  as  fast  «s  they  differentiate! 
There  is  a  not  unsatisfactory  answer.  A  [wrtion  of  tissue 
vhieh,  by  dIhilurlMinee  of  one  or  other  kind,  baa  been  made 
to  contract,  ia  a  portion  in  which  mohir  motion  has  been  pro- 
duced at  the  cotrl  of  molecular  motion:  the  one  ini|>lies  the 
other.  Contrariwise,  a  |Mirtinn  of  tissue  which,  by  some 
incident  force  or  stimulus,  has  been  Histurbeil,  but  does  not 
umlergo  cnnrrai-rittn.  is  one  in  wliich  the  moloc-ular  motion 
generated  n'niains  free.  In  the  first  place,  then,  there  iscaiwed 
»deficiency,  and  in  the  seeond  place  there  \»  caused  a  surplns. 
Consetjueiitly  if,  brfween  the  two,  there  is  any  channel 
tlxrough  which  au  equilibrinni  can  bo  Cfttabliiiheil,  a  flow  of 
molecnlar  motion  through  it  may  be  anticipated.  Such  a 
ehannrj  existn  in  the  protoplasmic  network.  Hence,  when 
the  incipiently-differcntiating  tissues  arediaturbed^therewill 
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result  8  draught  from  the  [wrtioii  which  U  beginniiig  loact 
att  a  iwusory  urgan  to  the  porliun  wliich  ia  begixuung  to  ad  u 
a  contmftilu  organ — a  ilruught  which,  rfpealwl  uii  rauli  »««- 
sion,  will,  itt  coufoniiity  to  the  principle  ^t  forth  in  the  Ua 
chapter,  tend  ever  to  make  the  channel  more  pcnnmblt. 

AoJ  then,  loistl^p',  obi$i.>rve  that  though  thiTe  in  '  ' 

u  tiiiuuItuiKMt;^'  in  Uic  jirudiii'tion  of  thu  deticii.-uc^'  a:v. 
suri)lu8  in  the  vjiSAi  de^rribeil,  ao  that  the  cuntraction  hu 
already  ariM'n  at  the  time  that  the  sttmuhH  Imn  be«?n  nvfavnl, 
yet  it  is  inf[>nible  that  when  the  (_-oniiccting  channf?l  hu 
become  easily  permeable,  the  nyvptioa  of  a  stimulus  vill 
caii.qe  n  dow  tbrouf^h  the  channel,  and  coniitH^ncnt  arriril 
at  the  cunlracting  part  before  thi^  hH«  been  ntberwtdc  dji- 
turbod:  the  reeult  Xnnn^  thai  tlin  8nr})lu8  nioloculnr  tnulidn 
received  will  initiate  a  contraction.  Sensation,  or  iliut  whid 
corresponds  to  it,  will  produce  motion  through  inci 
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g  237.  In  many  ccelenterate  creatures  tko  contracule 
substance  is  partly  differentiated  into  muscular  fibres;  which, 
however,  are  distributed  in  a  diffused  way.  In  an  AHini^ 
the  avemge  equality  of  the  forces  to  wliich  the  Ix-idy  i»  ex- 
posed all  round,  ia  tiufavouraWe  to  the  formation  of  diatinrt 
muscles  and  a  distinct  nervous  system.  Thero  ia  uotfaiug 
which  tends  to  bring  the  oontraclility  to  oue  place;  uml 
therefore  nothing  which  cansce  the  waves  of  molecular  dis- 
turbance to  tnke  special  courses.  Proliably  in  a  aea-nnemoiw, 
the  incipient  lines  of  nervous  disehaigc  are  as  much  diffused 
as  the  muscular  fibres  are  diffused.  Xoting  only  the  fwt 
that  the  contraciilc  tissue  which,  when  it  arti*,  abeorh* 
molecular  motion,  Ijecomcs  differRniiated  h^ore  there  arise 
distinct  ner^-e-fibres  conveying  molecular  motion  from  placet 
whcreithasbeenevolved.Iet  ns  lake  a  li\i>othp1icalea3ctitii'J 
to  make  intelligihle  the  first  step  in  nervous  development 

Suppose  that  tbe  process  of  rontinnous  gemmation,  hv 
which  creatures  of  thew*  low  types  rerj-  generally  multiplT, 
is  ao  carried  on  that  the  Individuals  succeuively  produced 
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are  iulfrfered  with  by  the  colony  more  ou  one  side  tlinn  on 
tbe  other  side.    JUciiig  uusymmetricaUy  coudiiioned  they  will 

becoone   imsjrmmetriciillj 
developed.       {Principle* 
^•^  ijf  Biofvjfy  |§  24G,  247.) 

Let  Fig.  5  repreeent  a 
creature  of  this  kind  that 
grows  obliquely  away 
from  its  elder  neighbours; 
and  let  A  B  stand  for 
the  surface  over  whiuU 
the  colony  is  spreading. 
Then  it  muBt  happen  that 
wlien  moving  objects  in  the  adjacent  water,  larger  than 
thoeo  minute  ones  serving  for  prey,  conic  against  the 
ereature,  first  tatriking  its  expanded  tentacles  and  tlien  its 
body,  the  inofit  exposed  part  of  Jte  boily  C  will  be  most  fre- 
qitently  disttiri>c<l.  Kneli  time  it  is  disturbed  there  will  ho 
propagated  through  it  that  form  of  niolorulnr  oliange  from 
which  contraction  results,  and  there  will  occasionally  he 
produced  mure  molecules  of  this  same  tyjK*.  {PrindpU^  of 
Sioivgy  g  303.)  That  is  to  say  C  will  become  a  place  where 
the  coritractiona  arc  relatively  frequent  and  dwidcd,  and 
where  contractile  pmlopliusni  is  greater  in  amount  than  else* 
where.  What  further  will  hapjH'n?  Mostly  when  a  culliaion 
oocnnt  the  tentacles  are  touched  before  the  Ixxiy;  and,  for 
reasoni»  above  given,  the  propagation  of  molecular  change 
•long  them  is  comparatively  rapid.  Xow  at  the  part  C.  each 
evolution  of  mechanical  motion  is  net-cssarily  aecom]Minied 
by  an  absoqjtion  of  molecular  motion.  Consequently  when 
ttom  the  disturbed  end  of  the  tenlacle  T)  there  has  been 
MUit  a  wave  of  molecular  motion,  part  of  which  is  absorbed 
contraction  of  each  successive  portion  of  the  tentacle 
Tpliie  of  which  passes  on,  setting  up  contractions  of 
-m&  below,  the  final  surplus  when  the  wave  has 
will  be  drafted  off  to  tiie  contractile  portion  C; 
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ti'mn'  tilts,  being  struck  the  ia«taiit  after,  and  maJc  to  mb 
iriK-l,  I>cc'umc3  u  |ilucc  where  nu>lct>iilar  motion  is  alj«urbc<L 
Hut  auch  an  action  doca  not  coiutttute  a  trutt  otrroiuafr 
tion.  For  thv  sluiiutua  a|i|>lic(l  at  D  is  not  tlie  cutisc  of  tlw 
conlruetioii  at  C  The  (.'outmcUon  at  C  iii  cuustn)  L>y  a  col- 
lision at  C;  uml  the  disehurgt*  from  d  tu  C  cHiinut  taki*  plarp 
utitil  aftor  ihc*  coiilraoiion  »i  C  has  commeiirt'd.  Xeverthf 
k-iu,  though  nut  a  nervutisactiuii  |)ro]>er,  it  iliuv,  bv  frtHiuphl 
ropotitinii,  grow  into  one.  If  restorations  of  fHjnilibrium  be- 
tween d  ami  C  HH'iir  often — if  (hey  ctintiimally  take  ibe 
suim,'  njutv  through  the  network  of  protophwiii — if  Oik 
bL>co]ufw  a  line  of  lu^  and  \etss  rvsitstauee  thai  drafts  off  lli* 
iiKiUTiiJRr  tiintinn  with  rupiiUty;  then,  eventually,  whenjn 
a])jirt>ai-hing  UhIv  lunches  the  end  of  iho  tentitclr  I),  the  im- 
piilne  conveyed  down  it  and  along  the  incipi(>Dt  nerve  froDn 
d  to  C  will  reach  ('  before  the  approachiuf;  body  touches  iL 
Now  the  eontraotile  fuUoid  at  C  ia  capable  of  having  its 
8[>ceial  molecular  trausfomiation  set  up  by  variuius  fittuiuli^ 
by  cumniunicattKl  moI(>(>ulnr  motion  as  well  rh  by  a  hlow. 
Hence  when  a  wave  of  disturbance  reaches  it  before  it  re- 
w^ivps  n  blow,  it  will  bepin  to  contract  in  anticipation  of  the 
blow.  A  Hide  touch  at  the  end  of  the  tentacle  D,  will,  bjr 
the  dhrinlcinK  it  sets  up  at  C,  cause  withdrawal  of  the  bod; 
fnjiu  the  sourtH*  of  danger. 

§  22R.  To  avoid  complications  of  statomenl,  T  have  prr- 
seiiteil  this  primitive  ncrvuns  action  under  a  simpler  fomi 
than  that  which  actually  occurs.  For  the  wave  of  molecular 
motion  has  to  lie  convcyol  nol  to  a  ainfjle  point  but  to  i 
portion  of  contractile  «,*o]li..id  having  consiJerable  oxtenaioti, 
many  parts  of  which  simultaneously  become  placoa  wheit 
molecular  motion  h  Iwing  alworbed.  Hence  the  wave  paflii- 
inp  to  it  will  somewhere  on  its  way  tend  to  divide  nccoidiog 
to  the  respective  tensions  towards  these  respective  parts. 
What  will  result? 

Fig.  0  represents  the  same  general  dislributlon  iis  before, 
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with  tho  diiTt^rt'nt't'  tttiit  the  iiiiiss  '.if  cuiitractilc  colloid  C^  U 
inurkftt  ill  dutteil  Vnivs,  luid  thut  nt  k  die  \mo  of  iicn'uus  com- 
munication IB  shown  to  take  dix'ergout 
and  rc-difcrgent  courses  towarda  ditfer- 
ent  parts  of  C.  For  this  is  tLc  fitryclure 
iuiplied.  The  same  tcudcnrj^*  towards  re- 
storation of  winilibriuui  wliich  causes  the 
wave  to  go  fruiu  *i  to  V,  \rill  also  fouse 
it  to  distribute  itself  with  tolerable  evon- 
j[^a     \  I      ne«s  to  all  parts  of  C;  sinee  to  any  part 

wliicfa  by  contracliug  becuuivs  minus 
molecular  motion,  tLe  adjacent  parts  must  ever  tend  to  yield 
Home  of  tlieir  relative  surplus,  and  this  tnust  find  its  way 
■long  some  lint"  of  louat  resifitanee. 

l*t  us  now  ask  wliat  will  liapi>en  at  the  place  e.  Aa  was 
sliowni  in  the  last  chapter,  the  formation  cf  a  ner\'c--thrcad 
capable  of  conveying  with  facility  a  wave  of  molecular 
motion,  implies  a  dctinite  line  pur<iu<*d  by  the  wave  and  a 
dcliaite  adjuHlincnt  of  Uic  molecules  to  that  line;  and| 
coiiaec|utiully,  such  adjustment  of  the  molecules  as  serves 
for  a  wave  in  one  direction  will  not  serve  for  waves  in 
other  directions.  At  (he  place  e,  then,  where  the  wave 
breaks  np  and  its  parts  diverge,  the  molecules  cannot  w  ar- 
nmge  themselvee  ta  to  conduct  with  facility  all  parta  of  the 
mxe.  Rectirring  to  our  old  aimile,  if  a  regulurly-aminged 
line  of  bricks  on  end  comes  to  a  place  whore  there  is  a 
cluster  of  bricks  on  einl,  from  which  diverge  other  lines  of 
re^ilarly-arranged  bricks  on  end,  it  is  clear  that  when  the 
first  line  is  overtlmiu-n  at  its  beginning  and  rielivers  iU  im- 
pulse into  the  duster,  the  bricks  forming  the  duster  must 
be  irrepiilarly  overthrown — cannot  fail  in  the  same  direc- 
tions with  all  the  divergent  Unes;  and  no  repetitious  of  the 
process  can  adjust  the  bricks  of  the  cluster  into  attiludes 
that  will  do  t\\U.  bb-iu'c  at  the  |>oint  c  thcrtt  will  remain 
some  of  the  nerve-colloid  iu  an  amorphoiu  state.  Though 
between  the  incoming  line  and  tlie  cliief  outgoing  line  (if 


oa0 carries  mnch  more  uf  the  wave  than  tlio  rest)  there: 
at  last  arise  a  polar  urrun^entcnt  of  tiie  nioleculcs,  yvi  thk 
caonot  also  liHpjiOD  with  the  minor  outgoing  lineit.    Hut  if 
at  t  the  iiioKh-'IiIw*  remain  unamiujre*!,  tlio  wave  of  nialerularj 
mulioii  hntiijrht  there  will  be  eheckttl;   and  by  na  iiiuch  as  ill 
la  checked  will  fond  to  cbubo  dcfoiniKKitions  among  the  qd* 
arranged  molecules.      As  when  bricks  placed  aakcw  &Uj 
against  one  another,  their  auglea  are  mure  liable  to  danuige) 
than  tlio  angl««  of  briclu  placed  synunctrically;   ao  a  naB>J 
p<^>tar  arrniigeinent  uf  xUv  molecules  subjects  them  to  dratroT' 
ing  forces  wliivh  they  are  saved  from  by  a  p<^>lar  arrangfr' 
ment.    Now  if  decom|>06ition  occurs  at  «,  additioual  IDol^ 
cular  motion   niut<t   l)e  disengagetl;    so   tliat    along  the 
outgoing  lines  tliere  will  be  discharged  an  augmented  vtr% 
Thus  there  will  ariac  at  e  something  having  the  chnracter  at 
a  ganglion-oorpuscle. 

That  ihe  Kinioture  represented  la  like  no  known  atroo 
ture,  is  true.  The  moat  conspicuous  deviation  from  fact  is' 
in  the  wide  spreading  of  the  lines  between  c  and  C.  And  it 
may  be  asked — How  does  their  divergence,  wbioh  appran 
a  necessity  of  the  argument,  become  eo  modified  aa  to  corrc- 
spoud  with  the  ol»erveil  diKtributionif  I  reply  that  though 
the  procciw  of  dircci  equilibration  will  not  change  tliis  dla- 
tribution  in  the  required  way,  it  can  be  so  changed  by  the 
process  of  indirect  efiuilibration.  (Principfrg  of  liuJcgy 
%  104.)  "NVhen  in  Iho  course  of  further  evolution  n«'igtiboor- 
ing  [Mirts  oequire  dielinnt  rtructurra,  fibres  occupving  »o 
much  space  as  Ihone  between  *  and  C  will  be  in  the  way. 
An  indiviilual  in  which  the  lines  aa  they  leave  the  point  t  do 
not  diverge  so  widely,  will  therefore  have  an  advantage. 
An.l  gmdiially,  by  survival  of  the  fittest,  there  will  peault  a 
trpi^  Miflt  liae  these  once  divci^enl.  fibres  concentrati-d  into  a 
bundle,  the  members  of  which  part  company  only  when  they 
arrive  at  0. 

A  mom  scrioufl  objection  may  be  raised.    The  procoeses 
given  off  by  ganglion*ccUs  do  not  ordinnrily  contintic  on- 
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wards  08  fibres  that  end  in  muscles,  in  tlic  way  implied.  The 
hypothesis  as  above  sketched  out,  is  at  variance  with  the 
dni\i-ii»g8  of  the  biologist  But  this  seemingly  fatal  objec- 
tioa  may^  I  think,  be  satiafactorily  met. 

§  229.  For  there  rcmaiut;  to  be  intnxluced  a  complication 
whicli  I  have,  fur  situpliuity  sake,  uiiiitted;  aud  this  L-om- 
plication  implies  a  structure  that  corresponds  with  fact. 

Throughout  the  exposition  we  have  attended  only  to  the 
effects  caused  by  the  recurring  excitatlone  of  a  single  ten- 
taeiej  and  (lie  nervous  structure  descTibod  could  ari&e  only 
in  A  case  of  this  imaginary  simplicity.  In  reality  the  cxciU- 
tJonfl  are  received  by  many  tentaclci!,  rach  of  which  aends  a 
wave  of  disturbance  Uy  all  partij  of  the  contractile  mass  C.  It 
docs  not  follow  that  for  every  tentacle  there  must  be  formed 
an  independent  set  of  nervous  connexions  like  that  shown 
above.  Thotigh  each  afferent  £bre  will  need  some  place 
of  divei^nce  *,  yet  from  each  such  place  of  divergence, 
it  is  not  needful  to  have  a  separate  nerve-fibre  to  each  of 
the  separate  parts  of  C  that  have  to  contract  simultaneously. 
On  the  contrary,  it  is  inferable  that  as  for  each  afferent  fibre 
there  will  be  some  place  of  divergence  «,  whence  its  wave  of 
molecular  motion  begins  to  diatributf-  itself:  so,  for  each 
effen-nt  tilire  comnninicating  with  each  part  of  C,  there  will 
be  aa  analogous  place  of  convergence,  where  all  the  por- 
tions of  wares  going  to  that  part  will  unite.  That  the 
nature  of  the  required  structures  may  be  clearly  concei- 
^  v©i3,  let  US  first  illus- 
trate,       diagrammati- 

cally,  the  needful  con- 

noxions.  In 

^^^       Fig-7,  let  A  stand  for 

half  n  dozen  afferent 
fibres,  while  the  dots  at  a  stand  for  the  points  of  divergence 
that  arise  as  above  explained.  Then  if,  in  the  muscle  to 
irlueh  the  wave  is  distributed,  there  are  half  a  dozen  contrac- 
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tile  i>arta  to  be  independently  Bupplied,  it  is  nuniXvat 
iiistcjid  of  QU  iudopetident  fibre  diverging  from  eacb  ol 
|>oiiita  Of  and  ruDaing  to  eticli  of  tbcac  balt'ilozva  am 
trauiilti  parts,  ihc  same  end  will  be  ui-liicved  if  tlivK  in 
balf  B  doz<:n  effcrcot  fibres  £,  setting  out  fn>m  so  maaj 
points  e,  which  sovcrally  wccive  fibrr-s  from  all  the  iwiwi 
a.  Sucb  au  arrangement  will  indeed  tx<  more  cfiicic 
since  along  a  libre  which  couve.va  a  larger  wave,  com} 
of  iiiani.'  Buiuller  waves,  there  will  arise  a  grcatvr  fucilitj*! 
trausnu»iioD  tJian  would  ariin  along  fibres  that  {.•onix'j 
the  entailer  waves  separately.  A  still  simpler  nyt 

of  connexions  will  serve  equally  well,  or — for  reasons  like 

those    just    assignt 

still  Ixittcr.      To 

^  any  one  of  the 

_     a  into  connexion 
^^    all  tbu  points  ',  tt 

does  not  nceil   a  sr{it- 

rato  fibn>  all  the  waj 

'     to  each.     The  ormnge- 

'  ment  shown  in  Fig.  3, 

or      that      shown     ia 

*»*  Fig.    fl,     will    suffice. 

Kor  must  even  this  more  integrated  sat  of  ronnuxions  be 
repeated  in  full  for  each  of  the  points  a.  In  Fig.  10,  each 
-3^  J— point  a  is  joined 


■«ta« 


— every    point    ( 

■*    much  sinallor  nu 

of  fibres,      ^nd  el 

'w^   "^  the  fibres  in  tliis 

tern  will  be  more  used  tlifin  those  in  any  other  system, 
will  become  more  pemicablu  olmtmi.>ls. 

Will  this  kind  of  Btmetnrc  result  from  the  convei 
and  divergence  of  waves  of  molecular  inotinn  folloi 
linos  of  least  resistance?  We  may  infer  that  it  will, 
to  some  point  a  in  Fig.  i),  there  has  been  brought  by 
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aiTcrcnt  fibre  from  a  tentacle  a,  wuve  uf  uokcular  luotiuu; 
if  all  thi!  poinM  e  arc-  the  litgiunings  of  etfereui  fibres 
sevemlly  ending  in  separnte  portions  of  a  contractile  mass, 
which  dy  contrairling  baa  just  become  a  place  where  mole- 
enhir  motion  is  absorbed;  if,  therefore,  between  tbis  point 
a  and  all  the  points  «,  there  arise  molecular  tensioiu;  then 
the  roatoratiou  of  equilibpjnm  will  be  eff«'.tctl  by  waves  of 
molecular  motion  which,  following  a  common  route  for  some 
distance,  will  break  up  and  diverge  on  approaching  the 
points  0 — the  numbers  and  positions  of  the  places  of  di- 
vergence being  determined  by  local  conditions.  Further, 
if  from  another  of  the  points  a,  u  wave  has  similarly  to 
find  its  way  along  hues  of  least  resistance  to  all  the  points 
',  it  n-ill  do  so  by  |>assiug  into  some  near  point  of  Uiis 
Bonie  plexus.  So  tliat  between  all  the  points  a  and  all 
the  points  e,  there  will  bo  produced  nnmorous  places  of 
converging  and  diver^ng  communication;  each  of  which, 
for  reajMiiw  hIwyc  aRsigned,  will  be  a  ])lac(!  containing  un- 
arrangod  and  imstable  mulccules  of  nerve-matter,  liable  to 
be  dccoiii(K»cd  when  disturbed,  and  to  pass  on  in  increased 
amounts  the  wnvtw  that  disturb  them. 

Now  if  instead  of  the  regularly  arranged  linos  and 
points,  we  conceive  liuea  and  points  irregularly  arranged; 
and  if  instead  of  the  half-dozen  afferent  fibies  and  as  many 
efferent  fibres,  we  suppose  a  score  or  more  of  each  (which 
■we  must  do  to  corres|K)nd  with  even  the  simplest  obserr- 
ablp  cases);  and  if  we  proportionately  complicate  ibe  coti- 
necting  plexris;  we  Rhall  have  something  like  a  ganglion. 
Fig.  IV  represents  such  a  slnieturo.  That  it  is  less  intri- 
cate than  an  actual  gang- 
lion is  what  might  1>e  ex- 
pected. The  conditions 
.ntfa         ^™"^  ppcfwnted  by  a  mass  of 

.protoplasm  out  of  which  a  ganglion  is  evolved,  are  sure 
to  cause  great  irregularities;  and  it  is  not  difllcult  to  see 
that  in  the  course  of  its  evolution,  there  are  likely  to  aiiac 
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iimnv  incipient  lineg  of  connexion  which  do  not  dowl 
fiirilier  U-cuti^e  othors  have  »u|>erscJetl  tlium.     The 
ment  between  iDferen<.*e  and  ubeervation    is,  1  think,  u 
close  as  wo  can  rcaaanabty  look  f»r. 

It  may,  indeed,  be  objected  that  an  aoma!  ^nglion  difloi 
from  this  liypothetical  ganglion  in  a  more  »eriuua  waj— In 
not  displaying  a  detinile  network.  The  xuicrus«--ope 
cloBCs  an  entangled  maze  of  tihrra,  ceUs,  and  bnuicbe^l 
0C8BC8,  that  are  not  formed  into  a  distinct  plexos  of 
nexions.  To  tbis  my  reply  is,  tbnt  though  I  have  tbua 
for  the  sake  of  clearnes,  spoken  of  these  structure 
definite,  it  in  not  needful  that  they  should  bo  visibly  ao.  X 
network  of  linea  of  least  resistance,  i»  alone  recftiisite;  and  it 
may  be  in  part  bo  former)  as  to  bo  visible  and  in  part  $o  w 
formed  as  to  be  invisible.  This  qunlitication  miiBt  be  borae 
in  mind  as  applying  throughout  the  chapters  that  an  u 
follow. 


§  230.  let  me  before  closing  dispose  of  a  remauiing 
objtM^tion.  A  oritiral  reader  may  aak — How  can  a  state  of 
moK-cuIar  tension  l)etw(H>n  two  places  soparatod  by  a  gnat 
mass  of  amorphoua  organic  subatance,  caiiae  tranaminoa 
along  a  drfinite  Knc  that  divides  and  sub-flividcs  in  the  wit 
described  I 

Doubtless  such  a  proceaa  w  not  easy  bo  imagine  under  the 
conditions  we  arc  apt  to  aasiime.  Hut  the  apparent  difficiiltT 
diHappenre  when,  inBtcad  of  the  conditions  we  are  apt  to 
aaaume,  we  take  the  conditions  which  actually  occur.  Tli« 
error  naturally  fallen  into  is  that  of  mpponng  these  actioni 
to  go  on  in  creatures  of  considerable  bulk;  whereas  oheervi- 
lion  warrants  us  in  concludiug  that  they  go  on  in  extremcW 
small  creatures.  The  type  of  nervous  system  npproachii^ 
nearest  in  BimpHcity  to  the  hypothetical  one  dearribed,  we 
find  among  thp  P6ly3oa — creatures  of  almotit  mioroscopH 
minuteness.  The  total  length  of  an  individual  Pofyxoon  u 
from  a  40th  to  a  20th  of  an  inch:  aud  if  we  eet  down  the 
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distanw  from  the  roots  of  iJip  tentacles  to  the  ncarrst  point 
of  the  miisrie  at  a  100th  of  an  inch,  we  shall  be  much  bcjond 
the  mark.  When  Uie  scale  is  thus  immensoly  reduced,  the 
pbytjical  processes  described  become  comprehensible.  The 
tliickueEs  of  protoplasm  through  which  these  rcatoratioris  of 
equilibrium  are  cffoctcd  beiof;  recof^ized  as  about  the 
thiekncrti  of  stout  paper,  it  is  no  longer  diffieult  to  con- 
ceive tlie  molecular  tensions,  and  tranamiaaion!*  of  mole- 
cular motion,  to  take  place  in  the  waj  alleged,  with  the 
inferred  result*. 

The  struettu*  deecrilied  having  been  fiwt  fonned  on 
tluB  extreuielv  small  wale,  admits  of  eventual  enlargement 
to  any  seaje.     Coudueiug  to  the  preservation  and  growtk 
of  tlic   individual;    inherited   by   progeny   capable   from 
the  aid  it  yields  of  growing  still  lar^ger;    and  bequeatlied 
frith  its  accumulating  incrcnients  of  size  and  development  to 
successively  higher  t^-prs,  that  spread  into  better  habitats 
and  adopt  more  prohtable  utoiloti  of  life;  this  mcra  rudiment 
ina^v,  in  courBc  of  geologic  epochs,  evolve  into  a  conspicuous 
nervous  apparatus  possessed  by  a  creature  of  large  Mze. 
And  so  by  this  slow  indirect  methorl  tliere  may  l«  estab- 
lished lines  of  nervous  communication  where  direct  estab- 
lishment of  them  would  bo  impcesible. 

Finally,  it  may  be  well  to  remind  the  reader  that  the 
anrument  does  not  necessitate  the  assertion  that  the  pnmt- 
tivo  nervous  system  was  formed  in  this  particular  way.  The 
^8Gnr*c  nf  tlie  argument  is,  that  to  some  place  of  greatest 
and  nicwk  frecjiient  contraction,  lines  of  disoharge  wUl  b© 
formntl  from  places  habitually  touched  before  this  contrac- 
tion is  **«*  "P!  ""*'  *^'^  '^^^  ^  ^^^'*  chosen  is  one  which  lent 
itself  most  readily  for  exjiUnation — not  one  therefore  as- 
serted to  bo  actual.  With  tins  caveat  let  us  now  ^bsb  from 
the  simplest  vase  to  more  complex  caaea. 


CHAPTER  rV. 


THK 


OF   COMFOrNn    KEBVOU8    BTSTSKS. 


$SS1.  When  contemplating  tlie  indpient  difFercntiatifl 
of  the  paycbical  life  froni  the  physical  life  (g  140),  it  «« 
pointcil  out  that  the  special  twii»e8  arise  through  local 
nKHlificHtions  of  nutritiou  caused  by  llio  special  agi.'Qt6 
gpondcd  to.  In  eomo  nf  the  lowest  atiiiuals  the  tn-i 
tranaparent  Iwdy  is  coloured  green,  red,  or  brown, 
•eattered  portionn  of  a  matter  akin  to  the  colonring  luatt 
of  plants;  ami  the  nciwitivfapss  of  these  crvatiiri*s  to  ligLt  ii_ 
doubtless  due  to  the  awimilativo  actions  which  light  sets 
in  this  iiiHtter.  Hi^lier  uiiiniale  al»o  linhitoiUly  ront 
pigment,  in  ceila  Bitd  scattere<l  grauiilte;  mid  though  the 
arc  not  limited  to  the  siipertirial  tuMuc,  they  arc  ordinarily 
most  ahnndant  in  it.  Of  cnnrse  the  nntrition  of  d< 
seated  portions  of  pigment  goes  on  in  tlie  alwence  of  ligl 
But  though  light  is  eertainly  not  the  only  cause  of 
nutrition  of  pigment,  and  pcrhn|iR  not  the  chief  rnii»e,  th( 
is  evidence  that  it  is  a  cause:  since  pigment-grains  net 
the  surface  commonly  increase  in  siite  or  number  or 
when  much  expoewl  to  light.  At  any  rate,  we  may  safoli 
say  that  in  some  kinds  of  pigment  produced  in  aninial  tiasuei* 
light  produces  marked  molecular  changes. 

Now  the  rudimentary  eye  consists  of  a  few  pigment- 
grains  under  tjio  ontermmrt  dermal  layer;  and  liencp 
wo  may  infer  that  rudimcntiiry  vision  is  constituted  by 
the  ware  of  dis^turbanee  which  a  sndden  change  in 
states  of  these  pigment-grains  propagates  through  the  bodj 
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linw  siic'li  pigiiient-grains  bfponic  conceiitraU'd  in  the  parti- 
cular places  tiioj'  11111^'  most,  juivrtnla^coiiBly  occupy  we  nood 
not  consider  at  &ny  length.  Other  things  equal,  they  will 
develop  most  where  moal  light  fttlU,aiKUvhere,cori»e<iucntly, 
vftrifltioua  of  light  caused  by  adjacent  things  arc  strongest; 
'and  Binco  a  close  cluster  of  ])igincut-(^iua  when  affected,  will 
send  through  tin?  IkkIv  a  more  efficient  wave  of  (iistiirhaiiee, 
natural  ^irlcption  will  further  the  conconlratiou — there  will 
be  a  survival  of  individuals  in  -which  the  approxinuition  ia 
greatest,  ending  in  the  formation  of  an  integrated  patch. 

The  pro-existence  of  a  .simply  nervous  s^'Btem,  akin  to 
that  described  in  the  last  chapter,  being  aasumed,  let  ua 
eonsider  what  will  happen  when  tneipiont  vision  la  added. 

g  232.  Suppose  /,  Fig.  12,  to  be  the  cluster  of  pigiuent- 
graina  couslttuliug  the  nidimcutary  eye.  And  suppose  that 
from  tht«e  piginent-gTuins,  wln-n  changed  ly  variations  in 
tho  amount.4  of  light  -falling  nn  them,  lliere  have  !>oen  pro- 
|>ag8ted  waves  of  disturbance  into  the  mass  of  ai^aninn. 
Then  wherever  these  waves  eventually  go.  there  will  arise 
J  „     behind  these  pigment-grains  at  ff,  a  plexus 

of  fibres  and  ganglion-eel  la.     For  reasona 
Buch  flB  were  given  in  §  2'2U  the  w>|Mirate 
l\^V^  '  \         waves  aetting  out  from  the  separate  dis- 
turbed pignient-grains,  and  pursuing  lines 
of  least  reaistance,  will  quickly  unite;  and 
there  will   reicult  a  cluster  of  junctions 
oocupitHl  by  unstable  nervt'-matter,  whence 
the  affliregate  wave  will  direct  itself  in- 
wards, 
[place  wiJl  it  tend?    As  before,  to  the  place  where 
lotion  i-s  lieing  alworbe^l.     If  iramcdintcly  after 
IS  liWrated  at  f,   inoleeular  motion  ia 
•le  C,  a  iniileenlar  tensioii  will  arise 
nd  motinn  along  the  line  of  leoflt 
Which  will  be  the  line  of  least 
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nmBtaQcel  Alrcadj  there  ims  tx^u  formed  a  line  of 
iraiiiiiiiii^iuii  fruiii  thi>  lautunl  orgaiu  to  the  muscle, 
tliB  liDC  d  to  C;  and,  other  things  equal,  the  line  of  le«t 
ranBtance  from  /  to  C  will  be  one  of  which  thin  prv^existiiig 
ohannel  fornifl  a  pan.  llcnec  the  tcndeucj^'  will  be  for  tlw 
wave  of  molecular  motion  to  take  its  couree  from  /  tlirou^ 
tlie  umlcT]_ving  plexus  g  to  the  piv-cstahlitihcd  ganglion  it 
e:  and  grudually  to  funu  a  eonueeting^  librc. 

>VhBt  will  be  the  functional  effocta  of  thin?  So  longn 
the  nen'ourt  com  inn  nidation  is  incipient,  contraction  nnisl  l« 
Bet  up  in  the  miiscle  C,  htfare  molecular  motion  dlsenga^ 
at  i  can  can^  a  state  of  tension  between  /  and  i\  anil 
therefore  an  impression  on  tlie  nulimentarv  eye  will  not 
prixlucc  a  contraction.  The  only  advantage  derivable  from 
such  a  stnicture  in  this  early  atagu,  would  soeni  to  be  ttuit 
of  increaaing  the  amount  of  coutraciion  otherwise  initjateil. 
Bnt  as  soon  as  the  channel  fw  the  transmission  of  molecnUr 
motion  from  /  to  the  ganglion  t  heeomee  tolerably  perroe- 
able,  the  molecular  motion  disengaged  by  an  impression  at  /. 
finding  ite  way  along  this  channel,  may  reach  the  iuuhcIv 
before  Un-  molecular  motion  t*.A  up  by  touch  can  reach  it; 
and  a  conso(|uciit  coutrnctiun  of  the  muscle  will  withdraw 
the  body  in  ariii<-iiMilion  of  touch — the  creature  will  retreat 
u  though  alanuod  by  the  approaching  object. 

§  233.  A  ner\'0U8  system  of  the  type  described  in  the 
chapter,  or  even  a  nervous  syateiu  u  ttage  more  complex 
type,   like  tiiat  ju.st  dcBcribed,  can   etfcct  none   but 
simplest  adjustments.    Small  extensions  of  the  co 
cnce  in  Space  and  in  Time  are  alone  ac-liievable  by 
Muscular  contraction  is  prrMluced  by  a  certain  strength  of 
impression  on  the  tentacles,  whitlever  ho  the  nature  of 
body  strikini;  them  or  the  direction  in  which  it  is  mo 
Similarly,  the  rudimentary  eye  can  do  no  more  than  convey 
to  the  muscle  the  impresuon  caused  by  a  change  in  the 
quantity  of  incident  light;  no  matter  whether  that  change 
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caaw*i  by  a  small  b<»<Iy  dose  to  or  hy  a  large  one  far  off, 
d  txo  matter  whether  the  motion  of  the  body  is  or  is  not 
such  aa  will  presently  crii^  a  collision.  Xorvous  systems 
of  these  kinds  can  bring  about  no  special  adjustments  of  the 
inner  aets  to  special  directioiig  and  distances  of  outer  objects. 
Let  us  eotisider  what  furtJter  coin  plications  will  initiate  auch 
further  adjustments. 

More  muscles  than  one  arc  obvioualy  prc-guppoiMxl ;  otheiv 
wise  tho  motion  can  vary  in  amount  only.  And  there  are 
obviously  pre-supposed  more  tbaii  one  place  of  iudepeudoat 
stimulatiou;  otherwise  not  more  tbau  one  kind  of  impulse 
to  oontraetion  can  be  given.  If  all  the  tentacles  are  simi- 
larly connceted  with  the  itame  muselc,  or  if  the  channel  of 
communication  which  each  pipnicnt-gniin  in  the  eye-speck 
has  with  the  muscle  is  like  that  which  every  other  has,  tbere 
can  be  no  qualitative  distinctions  among  stimuli,  and  there- 
fore no  si>ecialized  motions.  A  simple  locomotive  creature 
(moved  of  course  by  muscles  and  not  by  cilia)  fiillits  the 
requisite  conditions.  Let  us  suppose  one  that  ia,  like  most 
locomotive  cre-alures,  bilaterally  symmetrical — one  having 
two  rudimentary  eyes  and  tlie  two  muscles,  or 
seta  of  muscles,  which  the  locomotion  of  such 
crcflturcs  implies.  Suppose  that  in  Fig.  13,  « 
and  b  are  the  uorvo-lUreadB  coming  from  the 
two  nidinientui-}'  eyes  to  the  ganglion  e;  and 
that  through  this,  each  of  these  threads  is  con- 
nected with  all  the  threads  in  each  of  the  two 
bundles  d  and  /",  running  to  the  mn!w>left  G  and 
H.  Setting  out  with  the  least  differentiated 
structure,  we  will  assume  that  by  means  of  the 
plcKiis  at  e,  each  afferent  fibre  is  similarly  con- 
1  \ti/  nected,  and  equally  well  connected,  with  each 
^H  V  1  bundle  of  efferent  fibres.  WTiat  will  in  such  case 
^V      ^  ba]>pen?      The    stimuli    continually    received 

through  the  eye-speck*  as  the  crcatnre  moves  through  the 
water,  will  act  indifferently,  and  equally,  through  the  two 


niutor  ImuUIufi  on  ihv  two  n-ta  of  mnai^U-s — the  alternating 
contractions  uf  tbcsu  supplying  «n  iu^Uncc  of  the  rbji-thm  b- 
ot'itiibl.T  gencratcHi  by  BnUgonudo  energies.  Ouly  one  e\»- 
ciulization  of  the  uioronionbi  will  be  effiH-*te(l.  So  lunf;  u  Ifae 
vhangee  in  the  mual  utttnuU  aruing  from  objecU  whtdi  the 
creature  putwes,  vr  which  pass  it,  art;  uotlerati*.  the  muecW 
will  Ih'  cxciIihI  to  moderate  contraetiuns.  Itut  the  npjinwdi 
of  a  largn  object}  cauiting  siuldt'n  and  utruii^  ii]ij)r(«eiii«ne  i>n 
the  rudimctitary  eyes,  will  send  to  the  inuwjIcB  Buddra  ind 
strong  dinchar^gea,  making  them  violently  rontract  »«  oii  10 
produce  a  dart — a  dart  which,  though  uiado  at  random,  will 
U8Ufllly  decrease  the  chance  of  being  caught,  if  the  approach- 
ing b<xly  i*  a  predatory  animal.  But  now,  howt-vcr  niwli 
aliko  the  eunnexiuus  of  the  two  aUcn-nt  litfres  with  tlie  tv 
bundles  of  efferent  Hbr(>8  may  have  oripnally  bo(>n,  it  nil 
happen  in  virtue  nf  the  universal  law  of  ilie  inHtntiility  of  1 
homogeneous,  that  they  will  liccnme  in  sotnc,  or  rather 
most,  individuals  of  the  speeies,  slightly  unequal.  T<et 
cells,  proeeHBcs  and  fibres  of  the  ganglion  t,  be  ocmgenit 
developed  in  su<>1i  ways  that  tlie  fibre  a  has  soioewhar 
coumiuniralion  with  the  bnnille  d  than  witli  the  bunilJe  /. 
euvtwr<4;  and  let  the  connexi'mn  of  the  Hhre  b  similarly 
deviate  from  complete  equality.  The  effects  on  onlinai 
locomotion  and  on  the  motion  of  escape  just  described, 
bo  insignificant;  but  there  will  occur  under  certain  cirrtun- 
stanees  inodrlied  uiotinns  of  great  pigniBcanre.  Snppone  thi 
on  the  side  A,  an  iidjacent  umall  object  pro«luces  in  the  er 
gpock,  and  sends  through  the  optic  fibre,  a  mmterate  distnrb- 
anee.  If  the  connexions  of  this  fibre  with  the  efferent  bundle 
/  are  better  than  its  connexions  with  the  efferent  bundle  rf^ 
the  muscle  on  the  opposite  aide  of  the  body  will  contr 
most;  and  the  ImmIv  (siippotiing  it  to  lx>nd  like  that  of  n  fisl 
will  be  turned  away  from  the  object  which  produced  the  ir 
presaiou.  If,  eontrariwise,  ita  ronnrxions  with  the  bundle 
on  Its  own  side  nre  the  best,  the  body  will  be  twrne<I  fotmj 
the  object-    Xow  in  many  cases  the  object  la  one  that 
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serve  for  (cmd.  If,  tlicn,  this  congenital  variation  in  the 
nervous  connexions  ia  such  tliat  a  moderate  stimuiwa  on  tJie 
eye-spevk  makes  tbe  body  txini  away  from  tlie  object  yield- 
ing the  stimulusr  tbe  indiviiiual  will  lose  ratltt-r  thun  gain  by 
tbe  innipiont  vision;  and  will  thoreforc  digap[>car.  A  con- 
trary variation  of  atructuru,  enlaibng  a  amtrary  effuct,  will 
conduce  to  the  welfare  of  the  individual  on  every  oeco^on 
when  the  object  towards  which  llic  body  is  turned  'u  food. 
Each  discharge  thus  sent  in  exv^ss  towards  the  one  set  of 
muscles,  will  increase  the  relative  peruieaUility  of  the  one  set 
of  ehaonels  over  the  other;  making  the  one-@idedneai<  of  the 
next  dischai^  greater  still.  And  since  tlie  more  decided 
this  tendenrv  becomes  the  more  docidedl^"  the  welfare  of  the 
individual  will  be  furthered,  the  creature's  life  will,  on  the 
average  of  cases,  be  longer,  and  the  number  of  progeny  left 
will  be  greater  tlian  is  usuhI  in  the  species.  I  need  scarcely 
add  that  among  desccndunts  inheriting  this  modilicntion, 
functionally  increaiwd  during  the  entire  life  of  the  ftarent, 
the  same  causes  will  insure  not  simply  continuance  of  it  hut 
progrt^ssivc  development. 

g  234.  A  further  step  may  now  be  taken.  The  ad- 
Tantagcs  derivable  from  mdiraentary  eyes  such  as  are 
above  supposed,  will  increjise  as  the  eyes  are  evolved, 
whether  in  size  or  in  structure.  A  larger  sentwlive  area 
will,  other  things  e<iual,  render  the  creature  impressible  by 
smaller  objects  and  hy  remoter  objects,  thereby  conducing 
to  its  welfart?;  so  tliat  aur\ival  of  the  6tte8t  will  favour  the 
growth  of  visual  spotn  made  up  of  numerous  sensitive  ele- 
ments. As  this  multiplication  of  sensitive  elements  pro- 
gresses the  gsnplionie  plexus  underneath  the  eyc-apeck  wilt 
develop,  and  there  will  fall  an  additional  amount  of  function 
on  the  fibres  connecting  it  with  the  central  ganglion.  This 
increase  of  function  may  entail  either  increased  thickness 
of  these  fibers  or  increased  number  of  them.  The  one 
will  arise  from  inheritanee  of  function  ally- produced  molli- 
fications.    The  oilier  will  arise  from  inheritance  of  in- 
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cidental  variations;  since  wt*  Imve  dear  proof  tliat  in  i 
cluster  of  homologous  part>i  there  occasional  !;>'  aridca  a  mem- 
ber in  excess  of  the  normal  number.  Aasuming  that  t 
bundle  of  nc•^v^^fibre8  wjumrcting  the  enlarged  eye  wiih  i} 
contra]  ganglion  has  been  thus  establistbed,  let  us  ask  vl 
will  hnpiien.  Krcni  tlie  iustjibility  of  the  bomogt-neoua : 
follows,  03  before,  ihuL  however  completely  alike  iiuiy  nt  I 
have  t>cen  the  connexions  of  thesn  fibres  with  Uic  diff« 
parts  of  the  central  ganglion,  their  connexions  cannot 
main  alike.  And,  as  before,  it  i«  clear  that  while 
variutiutiB  in  llieir  connexions  will  affect  the  movemnati 
of  the  crcatiire  favourably  olher*  will  affect  theiu  ur 
voumhly.  What  are  the  fuvuurable  variat 

likely  to  Iwi  If  over  the  visual  surfaw,  now  composed  ofj 
considerable  number  of  sensitive  elements,  the  trai 
epidermis  h«8,  by  survival  of  tlie  fittest,  acquired  that  co 
vexity  usually  observable,  the  impre^ion;!  rec'eive<l  will  fill 
on  the  whole  patch  of  sensitive  elementa  only  when  the 
objecl»t  pnxhirinf;  them  are  oppot^ite  to  the  patch — an  object 
much  iu  advance  ur  l>ehind,  tnu<'h  alN>ve  or  beUiw,  will  cast 
a  vapue  image  on  one  portion  of  the  patch  only.  Ucnco  if 
the  fibres  coinpnainj;  the  afferent  bundle  are  not  related  with 
flb^^ohite  c<|uality  to  all  ]>art«  uf  tlie  nervous  plexus  umit 
lying  the  patch  of  sensitive  elements  (and  mere  dtfferenc 
of  position  nnt-st  entail  ineiiuality)  it  will  tia]>]>en  thai  whc 
out  of  the  patch  of  sensitive  elementa,  one  proup  is  affe 
more  than  (he  rest,  some  members  of  the  afferent  bundle 
will  carry  larger  woves  of  molecular  distiirlwinec  than  thfl 
rest.  In  cases  where  the  miiacular  system  coniu»ts,  as  sup- 
posed in  the  last  aection,  of  bnt  two  contractile  uuueN 
capable  of  acting  only  as  wholes,  this  somewhat  increased 
heterogeneity  of  the  r^dpio-motor  stnictnres  will  produce 
no  definite  effects.  But  it  Ja  an  indiictively-cstabliahed  fact 
that  there  frequently  occur  variations  in  the  numbcr«  and 
attachments  of  mnscnlar  bundles:  even  in  no  ftpecific  a  trpc 
as  the  human,  6uch  variations  are  not  uncommon.    Suppo*- 
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!ng,  tlien,  the  muscles  bare  here  been  modified  some- 
whiit  iu  tlie  diretrtiuu  of  luultLfunuilj.',  a  furtbi^r  &|>ei:ializa- 
tion  of  movemcuts  bcmmcB  possible.  J>'or  a  discharge 
carried  more  largely  by  wme  fibwts  of  the  incipirnt  optic 
nerre  tban  by  others,  will,  on  arriving  at  the  central 
ganglion,  dilTuae  itself  uot  quite  iu  the  same  way  as  one 
bruught  by  all  the  fibres  iu  equal  amounts.  Hence  two 
somewhat  ditfcrent  diM-'barges  taking  somewhat  uuliko 
oouises  through  the  central  plexus  of  fibres  and  cells,  and  is- 
suing in  their  initltiptied  amounts  through  a  bundle  of  effer- 
ent fibres,  will  severally  affect  tliis  in  diverse  way.s — snmo 
fibres  of  the  bundle  taking  more  of  tlie  one  discliargo  and 
some  more  of  the  other.  So  that  if  the  musiies  of  contractile 
Bubtitaucc  to  wliicb  this  bundle  of  elferent  fibres  is  distributed 
are  capable  of  any  separatenesa  in  their  actions,  the  two  die- 
ehazgcs  will  work  on  them  imlikc  efTecta,  and  the  niotionB 
produced  will  not  be  the  same.  Now  tlie  differences  in  the 
produced  motions,  relatively  to  the  obJMts  causing  these 
special  impreEsions,  are  almost  eertain  to  bo  advantageous  or 
disadvantageous.  AncI,  as  Wfure,  the  stnictvires  producing 
uiotiuna  lliat  are  on  the  average  advantageous  will  conduce 
to  the  long  life  of  the  indiviihia) ;  will  l>o  developed  by  their 
Tef)eate<I  actions  during  this  long  life;  and  will  be  be- 
qneathed  with  some  functionally-produced  improvcmeata 
to  posterity. 


§  23r»,  It  in  not,  I  think,  difficult  to  see  that  the  same 
principles  continue  to  hold;  and  that  through  suceejuive 
small  stages  of  analogous  kinds,  nervous  systems  may  go 
on  complicating.  Let  us  glance  at  the  processes  that  are 
likely  to  occur  in  a  central  ganglion  that  rweives  and  eenda 
out  many  compound  bundles  of  nerve-fibres. 

As  implied  by  what  has  been  said  above,  when  com- 
poimd  afferent  bundles  become  channels  of  communication 
from  sense-organs  severally  composed  of  many  separate 
elements,  the  dischai^s  they  carry  into  the  central  gang- 
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lion  become  very  variable  in  ixnnpoBition,  and  diffusu  dirai- 
sclvc8  through  iu  plexiis  in  waves  that  arc  aever  twits 
exactly  aliku.  The  tibrcs  compo»ing  the  optic  nerve, 
example,  receive  JifTereiit  w.'i&  of  gtimulutioiu  ucconling 
the  tdzc  of  tlie  oUjectr  iU  fonii,  its  directtuii,  itd  db 
Consequently  after  a  well-establiahfHl  rctlcx  coancjaon  hai 
been  formed  between  tlie  viann!  impreasion  given  by  ■ 
c<)rtain  kind  of  prey  in  a  curtain  position,  and  tlie  mtwcokr 
adjuBtment  roquired  to  aeixe  such  prey,  it  u-ill  haptten  thit 
the  excilemont  of  the  muscles  must  be  prectKled  l>y,  ami  !■■ 
companied  by.uumerouitothiTexciUMuent^  For  while  tlio^H 
are  fcoiii)?  on  thoee  relative  motions  that  end  in  bringing  the 
prey  to  the  poaition  which  calls  forth  the  reflex  action,  miny 
chanpng  sets  of  impressinns  are  being  miido  on  the 
fibres — some  of  them  conducing  to  tlie  approaching  re 
action  and  dome  of  tbem  conducing  to  other  acti 
Uence  in  the  central  ganglion,  iiuiul>en)  of  fibres 
coIIb  l>ecoino  nascently  excited  liefore  a  certain  gronji  of 
them  become  exeited  in  such  way  as  to  eauae  tlic  appro- 
priate discharge  to  the  muacles.  Now  the  uaaccnt  oxd 
tiona  so  cauiiefl  arc  not  loitt:  they  nancently  excite  mn! 
tudinous  efferent  fibres  liclonging  to  various  bundles;  and 
through  them  tlirow  varioust  muiM-dee  into  states  of  partial 
tonuon.  Here,  then,  Is  an  ever-present  0|>iKirtunity  fur 
further  epecializatinn  of  the  rom«pondenco.  Snpposei, 
inntancp,  that  the  reflex  action  alwve  described  ia  Wi 
adjusted  to  catching  h  spo<'iul  object  seen  in  a  spec: 
position,  but  that  no  meanii  exiRtu  of  so  m<^difying 
reflex  action  •«  to  allow  for  the  motion  wbioh  the  obj 
baa  when  it  reacbea  thb  position.  What  will  hap 
Aa  the  object  approaches  thia  position  from  difTert'Ot  ilirrc- 
tions,  its  image  will  travel  over  different  scjts  of  rt'tinnl 
elcmentfl.  In  passing  over  any  particular  set  it  excite*  in 
suecjcsfflon  certain  groups  of  optic  fibres,  certain  clitstera  of 
fibres  and  cells  In  the  central  ganglion,  and  through  than 
nasccntly  excites  many  efferent  fibres  with  the  muscles  they 
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supply.  The  motions  that  will  be  gone  throujrh  when  Uio 
TeHex  action  takes  place,  arc  sure  to  l>c  somewhat  moUided 
by  these  states  of  t(^n&ion  previously  given  to  muscles  not 
imnicdiutely  t-oueernwi.  The  moditieutiou  may  or  may  not 
tend  to  comfKinautc  for  the  motion  which  the  objtjct  had 
when  it  reached  the  point  where  reflex  action  was  set  up. 
Bui  if,  by  tending  to  eompeniiate  for  this  motion,  the 
modification  ia  beneficial,  the  structure  producing  ii  will 
be  further  developed;  and,  as  before,  will  be  established  as 
an  additional  adjustment  of  inner  relations  to  outer  rela- 
tions. 

Before  proceetling  let  us  note,  as  bearing  on  the  inter- 
pretations given  in  preceding  ports  of  this  work,  as  well 
tn  on  intcqiM^tations  about  to  be  piven,  tliat,  as  above 
undcrsioo-l,  each  of  these  adjustments  of  inner  to  outer 
relations  which  eventually  becomes  automatic,  passes 
through  tftuges  in  which  it  k  not  automatic.  It  begins 
as  a  alight  tendency  for  an  impression  or  impressions  to 
excite  some  muscle  or  muscle-s  more  than  the  rest. 
Duriuf^  tliis  stage  the  passage  of  the  disturbance  through 
the  chief  nervous  centre  ia  slow,  hesitating,  irregular. 
The  sense-impre«;ion9  being  an  appreciable  time  in  the 
nervous  centre  before  they  produce  partial  motor  excite- 
ments, remain  present  there  as  sense-impresfiiomi;  and  are 
then  the  eiiuivalcnts  of  what,  in  higher  creatures,  we  call 
sensations.  Similarly,  the  nascent  motor  excitementa  are 
the  equivalents  of  what,  in  higher  creatures,  are  the  ideas 
of  the  contractions  to  be  produced.  Gradually  as,  by 
repetition  in  the  individual  and  in  the  succession  of  indi- 
viduals, this  additional  connexion  between  impressions  and 
motions  becomes  more  definite,  and  the  sequence  mope 
rapid,  that  link  in  it.  which  is  either  consciousneaa  or  the 
homolf^ie  of  conspiouBUcsy!,  Iwcomcs  shorter,  and  the  pro- 
een  passes  into  the  purely  automatic 
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§  236.  When  instead  of  nerves  of  touch  proceeding  ftoo 
ft  dozen  or  a  score  of  teuUcU-a,  we  have  lo  deal  with  multi- 
tude of  siich  nerves  protnwding  from  all  parts  of  the  sloft— 
wlieii  iuittpad  of  a  Btinple  eye,  or  an  eye  containing  but  fev 
rotiDat  element^  we  take  uu  eye  having  a  retina  made  tip  of 
thousands  of  elemontd,  each  of  which  yields  a  aepante  io* 
pression — when  bundles  of  afferent  fibres  from  complrt 
organs  of  heanng,  taste,  and  sinell  have  ti>  be  taken  into 
account — when  the  stimuli  carried  in  ever-varying  amouati 
and  combinations  through  (hese  recipio-motor  strurtans 
have  to  be  traced  in  their  effects  upon  similarly-com pounded 
(Kr^o-mofor structures;  explanations  of  the  kind  attempted 
in  the  foregoing  pftges  become  very  difficult  if  not  im- 
possible. But  though  wo  eanuot  hope  to  interpret  epeci- 
fioally  the  higher  complications  of  nen'ous  dcvetopnient,  we 
may  hope  to  form  some  general  idea  of  the  ways  in  which 
the  proeoaaes  traced  thns  far  may  work  out  results  iuH 
more  involved.  To  facilitate  the  formation  of  such  general 
idea,  it  will  bo  well  to  contemplate  afresh  the  charact^ 
of  the  evolution  we  have  followed  thus  far — chi 
somewhat  the  point  of  view,  re-iufurciug  Bcune  of  the 
olusiona  reached,  and  developing  others  a  idagc.  We  shall 
then  W  ffccttxT  nhle  tn  sen  where  further  evolution  along  the 

same  lines  is  likely  to  carrv  us. 

MS 
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g  237.  So  long  as  tliore  oxista  but  a  (linple  afferent  iipn'e 
and  a  siTiglc  niiiscle  supplied  by  tlie  nccouipan^'iug  efferent 
iierre,  exterual  stimuli  will  produce  but  one  kiii<l  of  Bctiun, 
vaiying  only  m  degree.  Even  when  the  epi-peripberal  im- 
preasiouft  uro  received  at  any  or  all  of  nuuieroti^  pojiiit),  such 
BS  dio  entls  of  tciitAt'lets  it  must  still  litippeu  tbal  while  tlie 
jDotor  appanitud  runiaiiia  (juite  aiiuplc,  no  moditioationa  in 
the  creature's  adjusimenrs  can  be  made  Ix^yond  iho  grojiter 
or  less  promptness  and  strength  of  ike  induced  contractions. 

Such  euiall  change  m  a  blfureatiou  and  double  iuaertion 
of  the  miiMrulur  bundles  niukcs  possible  some  difference  in 
tile  kind  of  effect  conseiiuent  on  difference  in  the  kind  of 
fitiniulalion.  And  as  the  ncrvn-muwular  eyst^m  beootnca 
morE  complex,  it  becomes  [MKwible  fur  various  unlike  seta  of 
epi-peripberal  impre^ons  to  produce  various  unliko  com- 
binations of  muscular  notions. 

Bui  iliifl  compounding  of  stimuli  reaul6»  in  the  appro* 
priatu  compounding  uf  niuvenieiits,  only  on  condition  that 
the  nervous  cenlrea  have  become  proportionately  com 
pomulnd.  The  rctpiired  eoni]munding  of  them  is  in  prin- 
ciple this: — The  connexions  of  their  iibre*  must  be  such 
tlut  when  any  set  of  external  relatione  to  which  the  acts 
are  to  be  adjusted,  has  been  impressed  on  the  senses,  the 
flpoeial  elustei:  of  stimulations  produce^l,  l>eing  carried  along 
Tsrious  alFeru'nt  ner\'e9,  is,  in  the  central  plexus,  so  re- 
distriluitcd  that,  in  pa.«?ing  out  again,  it  diachargeft  itaelf 
through  particular  gets  of  motor-fibres  in  particular  pro- 
portions. 

£very  furtlier  re-diKtributiou  of  thi«  kind  implies  addi- 
tional plflc<*s  for  convergence  and  divergimce  of  the  nerve- 
wave*! — additional  ganglionic  corpua^les.    If  a  certain  group 
of  incoming  fibres  brings  nerve  waves  bearing  certain 
■rti'ins  to  one  anotlier,  the  appropriate  group  of  ont- 

u^  fibres  cannot  have  its  components  affected  in  the 
■taite  degrees  unlena  (here  cxiets  between  the  two  groups 
fy  adjusted  set  of  convergent  and  diver^nt  channels, 
8ti 
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difft--ring  in  |i«rt  fnmi  all  tHlier  art*.      A  gennnj  lU 
lJiniu{!h  iIk*  pivxus  could  cause  iiutUmg  but  a  general 
cul;iri'X<.uit>mcnt;au«l  a  ^iivuiiU  diffuaioQ  ouilinfc  iadiiirlui^ 
that  are  sixwial  in  tlii>ir  dircctiooe  aiiU  (|iiaiitUH-«  is  inif 
sible  unlen  by  tlic  inturuiLHiiution  of  a  siicriul  struiiturr 
i»d('Bnile  in  pr>i[ti<riiMii  m  ihe  rD-oniinalioii  ut  dfdiii(4'. 

Aa  the  caw  I  '  n  iIiuh  for  suiml,  iti«re  <mn  ariaei 
HUcfa  nmnt  ii|M-t-iiiliz<-<i  or  tiiure  contplex  niiueubr 
foUowiu^  ibi;  ttpiiruiiruilc  voui]Miiiud  iiiipreaaioiif 
through  some  fuvourabic  vanatiDu  iu  the  structure  of 
^tif;Iionic  pli-xiis.  But  fvfntuall.v  a  ui>w  cjiuHr  »f  drvi'Ic 
monl  ti^uit's  into  play.  There  coincs  u  siaf^c  at  which 
juHtmenU  of  inner  to  outer  irlaliomi  nuiy  not  only  be 
directly  estabiisht'd  by  the  survivul  of  tn<livi(luHl5  barti 
favourable  rariationa;  they  may  oImi  be  dinvtiy  nstabl 
by  tlip  InlKirHlnnw  of  funftionally-pnxluced  chant's.  Aad 
thi>  direct  uainbliabmcnt  of  thpni  Iwt'^uiucs  activp  whnn  tbrre 
exiHts  u  L*unaciouiincM  suHiricntly  dovHopod  to  perceive  tbo 
connexion  Itctweini  a  miUM^-uIar  net  ami  its  ituuiediate  efi'ect; 
and  when  tho  crpahire  is  thnu  rendered  eapablo  of  nialdjou 
slif^ht  mt^ni locations  in  its  acta,  of  e«!rubliiihing  thci^  iiifJi- 
fications  as  habits,  and  of  causing  eurrcdalivc!  luudttii-uliuni) 
in  ila  ner\'mifl  cimtrca. 

Hpfore  thin  procoaa  can  lie  understood,  it  muet  be  pre- 
miric'd  that  Ds  nervous  stnu'tnre*  bccoiue  more  complex 
and  more  integrated,  the  network  of  thoir  cotmexiou 
becomes  so  cIoap  that  every  spoeial  mtiscutur  cxcitem^nit 
IB  accompanied  by  dome  general  mnsnular  pxiMtrin'-rit. 
Along  witb  the  eoneontntted  discharge  to  parti<*tdar 
luuwietf,  the  ganglionic  plpxuBcs  inevitflbly  carr\*  off  a 
i'ertnin  difTiuw-tl  discharge  to  the  miiKcIca  at  largo;  and 
this  diffused  diaehnrgc  prmlucM  on  them  very  valuable 
T«»]t«.  Suppose,  now.  that  in  putting  uui 

!ts  head  to  aeizo  prey  scarcely  within  reach,  a  creature 
has  repeatcilly  failed.  Suppose  that  ahmg  with  the  group 
of  motor  actions  approximately  adapted  to  seize  prey  it 
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this  distJincef  the  [iitfug4>(l  diBcliargc  is,  on  some  oc'caaon, 
ao  diciiriltiiU'd  tbrougliuut  the  miiacular  fiy:itcm  aa  to  cause 
a  slight  forward  movement  of  the  body.  Success  will 
occur  in^atcad  of  failure;  and  after  aucee^  will  imnie* 
diately  Kvme  certain  pleatiurable  Bensatious  with  au  aucom- 
panjr'ing  large  draught  of  ncn'ous  energy  towards  the 
orgaim  euifjloyed  in  eating,  &c.  That  is  to  say,  che  lines 
of  ner^'ous  coinniunifutiou  through  which  the  diffused  dia- 
rhargic  happened  in  this  aLto  to  pa&s  have  opened  a  new 
way  to  wrtaiii  wide  chanuela  of  escape;  and,  eonaequently, 
ihoy  have  suildenly  become  line*  through  which  a  large 
quantity  of  molecular  motion  is  drawn,  and  liiieii  which  are 
HO  rendered  more  permeahle  than  hefore.  On 

rreurrt-nee  of  tlir  einMinmiances,  thcso  muscular  inovonienta 
that  were  followed  by  auecesa  are  likely  to  be  repeated: 
what  was  at  first  an  accidental  combination  of  motions  will 
now  lie  a  roiuhination  having  eonsiderablp  probability. 
For  when  on  sueh  sub^'queut  occasion  the  visual  iinjircs- 
siona  have  produced  nascent  tendencies  to  the  acta  apppoad- 
inntely  fittetl  to  wMze  the  object,  and  when  through  thcae 
there  are  nascently  excited  all  the  states,  wnaorj'  and 
motor,  which  accompany  capture,  it  mual  happen  that 
among  the  links  in  the  connected  cxcitationa  there  will 
be  excitations  of  those  fibiTfi  and  cells  through  which,  on 
the  previous  occasion,  the  diffused  discharge  brought  about 
the  actions  that  caused  success.  The  tendency  for  the 
diffufic^l  dUfharge  to  follow  thciw  lines  will  obviously  bft 
greater  than  before;  and  the  probability  of  a  successfully 
modified  action  will  tlierefore  be  greater  than  before. 
Everv'  rejx'tition  of  it  will  make  still  more  permeable  the 
new  channels,  and  increase  the  prolMibiliiy  of  sulwc^ncnt 
repetitions;  until  at  length  the  nerrous  connexions  become 
organized. 

One  other  general  fact  must  be  insisted  upon.  As  was 
pointed  out  at  the  close  of  the  lapt  chapter,  advancing 
complexity   of  nervous  organization  necessitates  en  in- 
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creasing  {{iiantity  of  oxcitaliuus  tliut  do  not  catue 
tioDB.  A  cn-aliiru  in  which  ihc  iHiDipouud  imprrafiioa  ] 
duetsl  by  u  special  object  octriipyin^  a  sptt'ial  (Hftiti 
arouses  tlie  muscular  actiona  effecting  capture  of 
object,  is  a  creature  whieli,  liy  iwiplicatiun,  i>crt>elually 
ceivfs  olher  cuiupount)  improtidiuus  from  objects  oct-u|iviii^ 
other  iMJoitiona.  £arb  pa«8iug  thlug,  as  well  ua  every  Uiiii^ 
{uiflBtHl,  seudd  into  its  nervuus  centres  varidiittly-coinbiuRl 
waves  of  disturbance,  which  course  tlirou^''b  their  iibrea  aivi 
rellfi  in  ever-varying  conibiiiatiuua,  and  whit^h,  having  bo 
special  eonnexiout)  %vitli  H[>e<-tal  motor  Bdjustinonts,  fimpiv 
difTuso  ihernBclves  wiihour  uny  more  Bp«N-itii:  effwt 
that  of  Kuginenting  the  general  dischurge  to  tb« 
organs  and  muscular  system  at  large.  Tbene  ore  w! 
under  their  subjective  aspects,  we  call  fecltiiga  and  i 
And,  manifestly,  the  more  extensive  and  more  intricatf  the 
central  plexus  growa,  the  more  dfiadied  may  these  bccoiw 
from  the  A<'t.inns — the  more  may  the  inipres«ioii.s  prcniu 
by  things  and  relations  reTerl>erate  through  the  ne 
system — the  more  may  there  arise  traiua  of  thought. 


mpiv 
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§  S38.  ThuB  much  premised,  let  ns  try  to  eonr*ive 
compound  co-on!inati«n  paiwes  into  doubly-i'onn pound  ea- 
ordinatinn.  A  broad  contrast  exists  Iwtwcen  tlie  two;  sib) 
wc  flhall  find  rcosone  additional  to  those  before  given  (§  22) 
for  aiwigning  the  function  of  doubly  •compound  eo-ordinatioo 
to  the  higbe«t  nervous  rentre.s. 

Let  Fig.  14  represent,  diagrammalically,  the  chief  nor 
J/  iig.14,  voiw  centre,  now  coih 

siderably    evolved,    to 

which    afferent    fibiti 

bring    all     orders    of 

epi-pprtpberal  feelinc*; 

\\\\     \\      '^L^t^^^^^^ '^"'^  from  which  eff^ 

ent  fibres  carry  to 
muscles,  the  stimuli  producing  their  appropriate ly-coiubini 


GENESIS  OP  DOCBLY-COMPOaXD  NEBVOUS  SYSTEMS.  547 

contractions.  And  suppose  that  while  other  parts  of  it  have 
for  their  fimctioiis  the  vu-ordiuatirm  of  thogc  opi- peripheral 
feelings  which  are  least  relational,  the  part  A  uo-ordinates 
the  most  relational  fcrclings  with  one  another  and  witli  the 
appropriate  motions.  Or,  to  sixjak  spociticallv,  suppose 
that  A  is  the  part  of  the  central  plexus  where  the 
('uii)[Kjund  vibiiul  iiiiprc^&ions  joined  with  the  compound 
impresBtons  frunt  the  eye-niuscleef  aru  brought  into  ad- 
juat4?d  relations  with  those  comhined  muscular  feelings 
and  aivompHTiying  feeHnp«  f'f  touch  which  are  implied  by 
actions  of  tlie  limbs  under  guidance  of  the  eyes.  Then 
this  part  xrill  be  the  one  to  which  are  brought  the  most 
involved  clusters  of  feelings  in  ever-varying  proportions 
through  multitudinous  tibrcs;  and  one  from  which  leene 
through  multitudinous  fibres  in  cTCt>Tarying  proportions 
the  nioal  coinjilicated  motor  impulsee.  By  implication, 
each  special  adju<;tincut  of  the  muscular  motions  to  the 
VLiUfll  impre,tsions  must  have,  in  this  part  its  co-ordinating 
plexus  of  converging  and  diverging  fibres  with  their  points 
of  junction — a  plexus  which,  while  having  many  elements 
in  common  with  the  plexuses  that  effect  other  co-ordina- 
tions, must  have  some  elements  peculiar  to  itself.  Whence 
it  follows  that  in  proportion  as  these  special  adjustments 
bei!ome  more  numerous,  there  mu.st  ho  a  multi])lication  of 
tlie  elements  peculiar  to  each.  Consequently,  if  aome  one 
group  of  these  co-ortlinating  plexrises  takes  on  a  relatively 
great  development,  in  answer  ti>  the  relatively  immense 
sphere  for  new  adjuslnienLs  which  certain  environing  con- 
ditions furnish,  we  may  expect  one  part  of  this  region  A, 
to  become  protul»eranl,  aw  at  A'.  And  if  these  multitudi- 
nous new  co-ordinating  plexuses,  growing  continnally  more 
involved  as  they  grow  more  numerou.%  admit  of  accnmnla- 
tion  without  limit,  we  may  expect  a  growth  of  this  pro- 
tnberance.  We  shall  soon  see  that  tbew  suppoutions  and 
inferences  are  paralleled  by  facts. 
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§  230.  VisTial  impraaoiu  and  their  concoraiuntf  in*  co- 
ordinated with  mtucular  actiotu  and  their  ooncomitaDU  in 
two  waya — the  one  direct,  ihe  other  iudircvt.  The  dirt-cl 
co-onliiiatioiiB  include  euuh  as  are  poEsihlc  to  a  crcalun;  bv 
changing  the  relative  positions  of  itA  ports  without  changin); 
ita  position  in  space.  Tlie  indireet  cft^niiiiiitiona  inrlode 
such  ftn  are  pomble  onty  by  changing  it»  position  in  space 
as  vrell  as  changing  the  relative  positions  of  its  parts.  Let 
us  contrast  these  two  orders. 

Without  moring  froui  the  spot  on  whitdi  I  stiuid,  1 
Dxplort'  very  completely  all  things  within  nmch  of  my  1 
and  the  combined  sets  of  feelings  I  get  hove  a  certain 
tinclive  rhararter  of  great  significnnee.  From  each  of 
things  I  can  derive,  timuUanfonitiy,  four  chistcrs  of 
tions — thow  it  yields  my  retime,  those  whieh  come  from 
speci  ally -ad  j  listed  muscles  of  my  eyes  and  lieai).  (hotte  wli> 
come  from  the  miiscirn  of  tlie  arm  and  hand  by  which  1  lay 
hold  of  it,  and  tlioBe  given  me  by  its  contact  nitli  the  skin 
of  my  fingera.  The  order  of  WKinli nations  which  have 
this  imjwrtanl  character  in  common,  falls  into  two 
genera.  One  extensive  genus  of  quadru  ply -clus- 

tered wnsationft  T  get  by  exploring  the  purfaees  of  ray  body 
and  limbs.  I  can  adjust  my  eyes  so  oa  to  see  my  hands 
while  they  move  over  my  feet;  I  can  ijie  onfl  hand  to 
examine  tartnally  Ihe  other  hand  and  ami.  and  can  observe 
with  my  eye.s  as  well  as  feci  with  my  muscles,  the  m 
mentft  I  am  making.  The  distinctive  trait  of  qiiadmp 
clustered  sensations  of  this  genus,  is  that  each  of  tliem 
eontnins  two  sela  of  tactual  senMtions — one  act  coming 
from  the  parts  touelied  und  the  other  from  the  parts  touch- 
ing Ihem.  Indeed  we  may  say  that  they  arc  thus  ehamcter 
ized  by  Ikciug  quintuply-chislered.  A  much  mor* 

extensive  genua,  distinguished  by  severally  containing  on 
a  single  lactnal  cluster,  I  get  from  all  the  olijeeta  that 
within  a  range  of  three  feet  or  so  on  each  side  and  in  fi 
as  well  as  above  and  below.    I  can  etoup  down  to  toa 
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thing  lying  near  my  foet  and  sec  that  I  touch  it.  Without 
chaDgiag  my  place,  I  can  suceesaively  raise  my  hand  to 
takf  down  my  hot,  grafip  an  uiuhrella-handle,  touch  the 
ba«.'k  of  a  hall  ciiair,  lay  hold  of  a  letter  -waiting  for  nie. 
Each  of  ihfse  acts  gives  me  a  sppeial  group  of  inipres-^ionB 
of  colour  and  fonn,  a  special  gi^up  of  mnsciilar  feelings 
from  the  muscles  of  the  eyea  and  head,  a  special  group  from 
the  muicles  of  the  ann  and  hand,  a  apecial  group  from  the 
skin  of  llje  fingers;  and  performance  of  each  act  implieo 
apeeial  coordination  of  the  spcM-ial  groups.  Thus 

the  region  of  space  occupied  hy  my  ho<ly  and  hy  things 
immediately  around  it,  furnishes  nnmerons  compound  clus- 
ters of  senBfltions,  severally  having  the  peculiarity  that  their 
components  can  co-fxist  in  conMciou^n^M.  WitJiin  this  range 
the  conditions  are  such  that  an  object  which  yield*  me  groups 
of  feolinga  through  ihe  eye  and  through  the  eye-muscles, 
may.  if  1  go  through  e  certain  ficriea  of  muscular  feelings, 
bo  made  to  yield  me  (i  group  of  tiictual  feelings  joined  with 
a  group  of  feeling*  of  muscular  tension;  and  these  addi- 
tional groups  may  ho  brought  into  juxtaposition  in  con- 
Bciousnesa  with  the  tirst  grouiw,  wfffiout  thf»e  jfr»t  yrottj^ 
being  in  ar>y  degree  cha»ge<f. 

This  liriinense  order  of  civordinalifnin  is  not  alwolutely 
deioarealeil  frtmi  the  far  more  iniuienBc  order  to  which  we 
shall  immediately  pa.'s:  there  is  a  border  region  common  to 
the  two.  "ftHiile  \  kwp  my  fe<'t  and  body  quite  fixed,  there 
is  a  deBiiite  Ibnit  to  the  rang?  of  my  hands  and  therefore  to 
the  regions  within  which  objects  can  yield  me  clustered  fcvl- 
ings  conmlinatcd  in  the  way  described.  Rut  by  leaning  for- 
ward or  on  one  side,  and  still  more  by  putting  out  one  foot 
while  keeping  the  other  stationary,  T  can  reach  adrliiimifll  ob- 
ject.*, and  make  them  yield  me  combined  sets  of  feelings  very 
much  like  the  preceding  ones.  They  nre  not  quite  Hko 
however;  for  each  of  them  contains  certain  additional 
elements — the  feelings  ne^'ompnnying  the  partial  change  of 
place.    The«  feelings  form  an  intercalated  set  of  linkn  by 
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which  the  viswd  cluster  and  \u  concomitanta  are  hrut 
into  a  relntion  of  ctxxlslein'e  with  the  tactual  olwter  tod 
its  concomitflntA.  Thoy  become  important  (.•hMiicnts  in  lb« 
duster  iu  proportion  at  the  objoct*  nro  diflicuU  to  readi 
without  moving  from  llie  spot.  But  while  tijcy  ihaj^ 
make  somewhat  indctiuite  the  diviaiou  between  the 
tively-airaple  and  direiTt  uo-urdiniiliDns  that  have 
described,  and  the  relatively-complex  and  indirect 
ordinations  to  be  next  dealt  with,  they  do  not  oblUento 
the  broad  contrast. 

For  now  mark  that  beyond  the  objects  I  see  within  tmj 
reach,  and  beyond  the  object*  I  tee  and  can  reach  by  leaning 
or  by  putting  out  one  foot,  there  arc  iiamensely-mon 
nuuierouR  objects  which  I  see  but  cannot  roach  withoat 
locomotion,  lirief  or  prolonged.  While  1  stand  where  I  tin, 
the  pictupe  on  the  opjwisite  wall  cannot  by  any  actions  of 
mine  lie  made  to  yield  me  tactual  impressions:  1  put  out  m; 
hands  towards  it,  I  bend  my  body  in  the  same  direction,  I  put 
cue  foot  forward,  all  to  no  purpose.  That  I  may  touch  it,  I 
must  take  Bevcrai  steps,  with  their  succeaaire  groups  of  mta- 
cular  feelings  in  my  legs  and  tactual  feelings  on  the  sola 
of  my  feet  Thua  I>eyond  the  eriiall  siwce  stirrtmnding 
body,  there  He  Huceeiuive  concentric  portions  of  apace  « 
taining  objects  which  after  being  seen  cannot  be  taotiul 
explored  imtil  there  have  been  executed  certain  movemei 
either  of  walkinp  or  running  or  leaping,  of  climbing  up 
getting  douTi — the  concomilant  feelings  varying  with  thp 
direction  and  with  the  distance.  Manifestly,  we  have  here 
an  order  of  co-ordtnations  vastly  larger  in  number  than  ihc 
first;  and  manifestly,  within  this  order  itself  the  ^o^1^ 
dinations  1>ceome  increasingly  numerous  and  Increaangly 
complex  as  the  remotene^  increases.  ilore  tlmti 

this  is  true.  Co-ordinal  ions  of  this  higher  order  differ 
from  thoBfo  of  the  lower  order,  not  only  by  eontainiag 
clusters  of  locomotive  feelings  which  join  the  visual  e.litit 
with  tbo  tactual  cluster:  they  differ  in  another  all-cssent 


0E\ESIS  OF  DO DBLY-COM POUND  NKRV0D3  SYSTEMS.  S5l 

characWr.  For  the  origixial  visual  cluster  neoer  is 
brought  into  direct  rclatlou  witli  ttm  tactual  ehister. 
That  whioh  is  brought  into  (lireci  relation  with  the 
tactual  cluster  is  another  visual  cluster  (always  larger 
and  alwa}-s  somewhat  different  in  form)  which  has  teen 
siibetiluted  for  the  ori^iinal  cluster.  To  exemplify  by 
^ymbob — if  the  set  of  feelings  yielded  to  the  eye  and  eye- 
muscles  by  a  distant  object  be  calk'd  a,  then  before  the  setD 
of  feelings  which  the  object  inll  give  to  the  fingers  and 
ami-niUiii'los  can  l)c  had,  a  must  go  through  a  aeries  of 
transformations  a,  A^  A,  A.  The  original  \'i3nal  cluster 
cornea  to  be  co-ordinated  with  the  corresponding  tactual 
cluster,  only  through  a  series  of  visual  clusters  which  have 
a  certain  dependence  on  tlic  series  of  locomotive  clus- 
ters. Kor  is  this  alt.  Like  changes  liave  wcurred 
in  the  visual  clusters  protluced  by  other  objects  withiu  sighL 
These,  too,  have  imdci^^one  enlargenicnta,  and  alterations 
in  the  relations  of  their  parts;  and  many  of  them  have 
disappeared  laterally  from  tie  field  of  view.  So  that 
est*bli8hnient  of  one  of  these  adjustments  in  which  our 
Cr7es  guide  our  h'mlx^  to  matnputatc  thingn  at  a  distance, 
implies  co-ordinations  not  only  of  great  complexity  ia 
eompariiion  with  those  required  for  manipulating  things 
clofie  to  us,  but  ooHjrdi nations  that  arc  made  more  com- 
plex by  the  introduction  of  new  elements  combined  in 
new  vrays. 


§  240.  In  asking  how  mich  higher  co-ordinations  are 
evolved  out.  of  lower  oncH,  and  how  the  stnuHnre  of  the 
non,*ous  s^>*3tem  becomes  progressively  eonipHc-ated  in  aueh 
way  as  to  achieve  them,  the  cardinal  fact  to  be  remembered 
is  that  such  higher  coKjnlinations  are  effected  by  inter- 
calation*  of  new  clustered  states  between  the  original  clus- 
tered states.  Hence  it  is  to  be  expected  Uiat  in  the  nervous 
apparatus  which  achieves  them,  there  muet  be  intercalated 
plexuses  of  fibres  and  cells. 
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If  in  Fig.  15,  wc  mipposo  a  lo  be  (ho  place  to  wli'irli  are 
brouglit  through  many  tihrc:)  tho  clvslcrod  acnsatioas  yielded 


by  an  object  wen  within  reach;  if  at  A  are  the  roota  of  fibm 
which  ccKipcrate  when  this  object  is  ^nsped;  nnd  if  bo- 
twt-en  a  and  ''  lii^  thi;  (.■oM>nltnHtinp  plcxiistw  through  which 
the  roin)>oini<l  wnHiirs'  exi-itmu-iitit  left*)  t<i  ihorie  eompooad 
motor  eiceiteinenta  that  eanue  prehension  of  the  ohjeet,  not 
when  in  one  [joaitinn  only  but  when  in  the  varioii<<  potitioiu 
it  may  occupy  within  reach;  what  will  linppon  if  noiue  rtepi 
have  to  he  taken  before  the  viaual  iinprc^iun  is  followed  Iir 
prelienxinn}  T\w  r^cipia-mot^/r  am)  tiingo-jnnU*r  chai^ii 
gDUB  ihruu^di  during  these  actii  uf  lutTuuiotion,  iiuply  mindiy 
comjiound  (■<fMnliuiitiuuH  with  their  eorrrtaLive  plexoscft. 
Whatever  w'ls  of  plcxusea  are  suwessively  po  exeitetl  that 
the  filjrea  at  h  arc  evontnally  acted  on  in  i.ho  way  re- 
quired to  cause  prelien«on,  it  nnwt  happen  tlial  thcoe 
seta  of  plexuses  will  become  a  network  of  linea  i»f  leant 
rcaiatance.  For  as  ahown  in  %  2!f7,  mtucular  co-ordina- 
tions tbat  fail  have,  other  things  ct)ual,  leas  tcndemu*  to 
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repeated  when  tlie  name  conilitions  recur  (han  thwe  tliut 
succeed;  becauBo  thuae  that  succeed  open  Lines  of  discharge 
thai  finiw  off  larpc  amoimU  of  inoleeiilBr  motion,  lieiwccn 
a  and  A,  therefore,  there  will  ariso  int^n-alateci  sots  of 
plexuses  which  coKjrdinate  the  successive  locomotions  and 
aceonipauving  visual  iiniiressions  gone  through  between  the 
receipt  of  tlie  origiDal  visual  impression  and  the  perform- 
ance of  the  eventual  prehension.  These  seta  of  plcxnsca 
must  be  very  numermia.  Snpptwinp  the  ohjci-t  to  lie  one 
step  out  of  reach,  it  may  occupy  multitudinous  positions, 
high  or  low,  to  the  right  or  left;  and  the  required  co-ordi- 
nating^ plexus  frtr  each  position,  while  it  has  much  in  com- 
mon with  those  for  adjacent  potulionti,  muat  Lave  somethmg 
different-  Jlut  the  simce  between  «  and  *  ie  already  occu- 
pieii  by  tlie  plexuses  which  effect  the  direct  co-ordi nations. 
Hence  the  intercalated  plexuses  which  cffec^t  these  indirect 
co-ordinations,  must  lie  3upei^|KBed,  as  at  d;  and  the  co- 
ontinacin^  diM-harpic?  must  lake  roundabout  eourees,  as 
shown  by  the  arrow. 

Each  such  |>osition  being  reached  through  visual  and 
muscular  coK>rdi nations  which  are,  within  narrow  limits, 
the  same  for  all  memliera  of  a  species,  it  follows  that  there 
will  cvendially  arise  in  the  sjifcirs  an  orpanizwi  set  of  con- 
nexions such  that  the  visual  impression  prtwliiced  by  an 
object  in  that  position  and  the  mnseulur  actions  by  which  it 
may  l>e  praspcd  are  definitely  correlated.  Little  by  little 
t}ie  positions  composing  wider  and  ^rider  spheres  of  space 
may  come  to  be  thus  mentally  possessed;  while  there  is  a 
concurrent  enlargement  of  the  Huperior  eo-ordiiiating  eentre, 
by  the  iutCR'alalion  of  new  eo-«rdinating  plextiscs  at  ita 
periphery,  as  slmwn  at  f,  fy  ff. 


%  241.  One  further  elaboration  remains.  To  render  the 
exposition  of  this  donbly-compound  coordination  les^ 
difficult  to  follow,  I  have  thus  far  treat^^d  of  ii.  as  though 
the  relational  elements  involved  were  all  of  one  class.    But 
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in  reality  Uiorc  arc  two  rligtuict  clasdcs  of  tlicm,  rcqniriD^I 
distinct  centred  of  co^nlinuCiun. 

So  long  tia  tlic  visual,  uiuiiculiur,  aiid  Urtnnl  impi 
to  be  co-ijnlinated,  refer  cxoliu^tvely  to  obj(3cLb  within  roaeltfj 
the  relations  of  BUi.*(!t»4!nn  and  t)ic  rrlations  of  oo-fliiBtmic 
are  not  (li?finiu?Iy  parted.  It  id  true  tbut  when  asj 
within  this  range  Iiaa  yicldf^d  iui  vittimt  ini[ireiritnu,  a  certttn ' 
•eriea  of  miisiMiUr  sratm  has  to  be  fione  throngh  before  ii 
yields  iU  tactual  inipresaions.  But  when  thcfie  hare  hen 
gone  through,  the  visual  iniprca^ona  as  at  first  receivnl  and 
the  tactual  iuiprct)«i<in5  as  subsequently  gatuetl,  co-cxiat— I 
can  continuously  gazc'  ut  the  thing  and  continuously  gnof 
iU  i^Iorcovcr,  it  is  to  be  noted  that  in  all  these  cases  du 
onlcr  of  iwqiicncc  Jn  the  comK-inusncsfi  of  visual  imprasooi 
and  tflctnal  impressions  may  be  inverted — 1  win  ff-el  the 
thing  tiTst  and  »eo  it  after.  But  when  wo  pass  from  th«M 
compound  co-ordinations  to  Uie  doubly-coni pound  co- 
ordinations, the  cleuienti)  of  succeaaion  become  of  no 
less  importance  than  the  elements  of  co-existeneo. 
The  serial  states  gone  through  can  no  longer  be  dropped 
out  of  the  group,  and  the  sequence  from  visual  to  tactual 
cannot  by  any  pofwJhility  be  inverte«J.  That  is  to  say,  ^ 
the  time-relations  and  the  space-relations  have  beoomaV 
distinctly  difi'erenliatcd.  Tills  ueeds  sonic  further  explana- 
tion. When  I  walk  towanlf*  an  object,  sueceffiive  J 
clusters  of  muscular  and  tactual  feelings  are  implied  by  Lh«  1 
steps  I  make;  there  is  an  aeenni|Min\'ing  iwries  nf  gradually- 
enlarging  and  nUierwise-cbanging  visual  impreesiona  fram 
the  objwt  H9  I  n]iproach  it;  and  serial  changw*  man 
numerous  and  complicated,  arc  prodnccd  through  ray  cya, 
by  adjacent  objects.  All  of  tlu-jso  fiueeospions,  if  T  keep  my 
eyes  open,  and  certain  of  them  even  if  1  cK*e  my  ey**,, 
must,  bo  gone  through  Ijefore  the  tactual  impresgions  to  be! 
received  from  the  object  can  Iw  had.  The  visual  imprewiion 
which  the  object  made  nn  inc  licfore  I  moved  towar^ls  it, 
can  be  brought  into  relation  with  this  tactual  imprcssioD 


only  through  pertain  eeriol  states;  anil  these  not  only  fonu 
ftn  indi^ngable  chain  hr  which  the  initial  am)  tcnuinal 
dusters  of  states  are  bound  tt^ether,  but  tliey  fonn  a  chain 
no  one  link  of  which  can  be  tal:eu  out  of  its  place — their 
order  ut  fixed.  Hero  then  wc  have  co-ordinatiaa;s 

in  Space  and  ctMmlinalions  in  Tiiiie  uiiilinp  to  at-hieve  the 
entire  coHjrdinatinn.  Before  a  step  ia  taken  towards  tlie 
object,  the  iuiprtfHions  made  by  it  and  all  things  aronnd, 
Btnnd  in  ii  plexus  of  M-Iations  of  eo-existcnee.  Eai^h  step 
implies  muscular  and  tactual  sequences  accompanied  by 
ntiiuerous  visual  $a]Uonc>es;  ami  the  step  euda  by  brin^g 
about  a  uiixliUed  plexus  of  eoexistences.  The  two  orders 
of  relations  are  therefore  eoiTelativee.  and  serve  to  interpret 
one  another.  Without  mme  riienns  of  refpsterin^  tlie  aortee 
of  motions  to  be  gone  through  in  reaching  the  object,  there 
could  be  no  eon9i?iousneas  of  its  distance.  AVithout  con- 
Boioognen  of  JtA  distance  the  mtt-uTular  feelings  gone  through 
could  hare  no  meaaingB  in  thought  us  the  equiralenta  of 
ecrtain  spaces  traversed. 

But  the  difTerentiattun  of  these  two  great  orders  of  rela- 
tions itupties  a  differentiation  of  co-ordinating  centres. 
What  form  this  ditforentintion  takts  among  inferior  types  of 
animals  we  need  not  herp  inquire.  In  the  highest  or  verte- 
brate lyiK*.  however,  there  are,  as  before  pointed  out,  reasons 
'i ''  'i  '  the  cereWlliiiu  is  the  organ  of  dotibly- 
liiiion  in  Space  while  tlie  corebniin  i^ 
ton hly  compound  co-ordination  in  Time. 
'  ''ore  assigoed  for  tliis  rnncluRion  I  nuiy 
rs.  One  IB  that  th<*e  two 

'    litres  ore  pnlnncnlated  tnasses  growing 
and  differentiated  extremity  of  the 
we   might  esqwvt   the   centres   of 
linstion  to  grow  out  of  the  centre 
iHi.  Another  is  that  they 

ii-^liip  in  their  development.    From 
lion  gocfl  on,if  not  with  equal  steps, 


still  in  fiuiiictliing  like  proportion.  Tliis  U  a  tmic  tu  bv  a- 
jM^tcd;  mace  the  f^rroetiT  (iewlujimviits  uf  seiiaca  and  liml 
wliicli  they  a<'coiii|iony  iiii])ly  aiintiltaneoiialy-iiicruuHil  «•' 
perieurea  <>{  liim-ri-Ialions  ami  spociyreladons.  A*  m 
approutrh  the  tiigliest  vertelirate  tj-pea  tbe  cerebrum  devek 
at  u  greatiT  riitt.'  than  Uif  corebeliiuu — a  fa'.-t  nl«»  to 
auticipaleii.  t'nr  in  tiic  simpler  rcrtebmlc  aiiiiiialti  tiie  onlj 
tiitio-n>l»tioiui  apprcH^inble  arc  tJiotm  iliiKrlt)w4  altni{j;  withj 
Bpaoc-rclalionB  by  arts  uf  Iwoiimiioa.  Hut  in  tlio  more  eon 
pb^x  verlrl>rale  nnimals,  whoae  organized  ex|>erimioes 
timc-rolatioDA  tlina  ncqiurod  yiold  uicftiturcA  of  duration  of 
••jnie  lengtJi,  otlier  unJera  of  »e<iueiu"(«  liefomo  WipTii/jibl*; 
atid  tbu  iHTVoiis  renLn<  in  which  tiincrvliitioiia  are  co-onlt'J 
natc<l  tiiua  ai'qiiircfl  ftinctiotii!  {KTuIiar  to  itself. 
|«om|KM<ition8  of  these  two  great  centres  bannoniite  with  dial 
hypotheMB.  The  proi'c-Ra  Jftw'ribed  iu  §  340  im])licii  that  t 
centre  of  dniibly-oonipoiind  ro-ort]inati*m  will  \v  evolved  by 
the  intercalation  of  plexuses  and  the  8ii|>erpiminf;  of  pIc:tiisQi 
in  suiTO*Kivc  etratA^-each  new  !»tmtuni  adde<J  at  tlie  pwi* 
jiherj'  of  the  nvua  ser^'injf  to  re-coonlinBte  the  co-ordinating  i 
plexuses  below  it«  The  layers  of  cells  and  fibres  which  fl 
the  ecreU'IIinii  ami  eerebruui  contAin,  cwni  fit  lo  eonKtiiiitp 
appbitnei-j  iif  iliis  Icinil.  Vet  again,  the  minmr     , 

Btntetiire  of  the  cerebellum  if*  more  rej|:u1ar  tbao  tbatfl 
of  the  cerebrum;  and  this  answers  to  the  comparative  " 
homogeneity  of  hs  fnneiion.  Even  from  the  Ireginniuj; 
some  such  di  ITerence  uiunt  tend  to  arise.  The  ex- 
periences disclosing  relationa  of  co-exiwtence  in  f(iMOB| 
hare  a  great  sameness;  and  though  thoee  which  bring  a 
comwioutmoB  of  inereaftingly-remote  space  are  increasingly 
complex,  yet  the  complexity  increasea  after  a  "iniple  pys- 
teuialic  manner.  If  all  movements  were  always  made  at  thttJ 
same  velocities,  then  the  time-relations  disclosed  in  Idcd-I 
motion  would  be  aa  uniform  a«  the  npaee-relatinnn;  and  thei 
nervons  centre  wbinb  coorrjiniiteil  the  actions  lo  thera  mightj 
be  equally  homogeneous  in  structure.    But  since  tbc  movor] 
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nipnts  ore  very  variable  in  speed,  not  only  as  made  on 
difTernit  oi.v«t)iuii>s  and  as  iiiadu  tiy  dilTervnt  iniist'Ieii,  but 
even  as  luado  by  the  same  muscle  during  different  parts 
of  it8  contraction,  there  w  n  cause  of  lieterop:enpity  in  the 
co-ordiiiAtion  of  tiiiK^reUtions  which  we  may  cx|x*t  to 
be  expreeeed  by  some  heterogeneity  in  the  nervous  plexuses 
effevtiuj;  lUem.  SliU  more  must  such  heterogeneity  be 
looked  for  when  we  pa:<i;  to  time-relations  of  a  higher 
order.  The  aeqiienees  that  liecome  appretiiablc  when  intelli- 
gent'e  becomes  hipli,  an-  siHineneos  of  very  numerous  orders, 
of  very  various  lenfflha.  and  between  terms  of  very  various 
complexities;  as  instance  the  contrast  between  ihc  suc- 
ceauon  of  sounds  in  sjieech  and  the  succession  of  the 
8eaM>n£.  After  contemplating  the  multitudes  of  these  time- 
rcilatiuns  occurring  Ijetwuen  nil  liiiids  of  things^  differing 
enormously  in  their  durations,  am)  having  eoimtle^  degrees 
of  heterogeneity,  we  sliall  nnt  be  surfiris^cyl  irt  find  that  the 
organ  of  doubly-compound  co-ordination  in  time  presents 
marke<l  unlikeneasea  of  a  minute  structure  in  its  different 
regions. 

§  24S.  T  need  not  attempt  further  to  com])lieale  t}>is  syn- 
thesis by  inchkling  those  actions  in  which  tastes,  odours, 
BOimd^,  &t\,  play  a  part.  Already  in  seeking  to  huihi  np  a 
general  conception  of  the  process  of  ner^'ous  evolution  in  its 
higher  stages  1  have  elaborated  the  argument  quite  far 
enough — perhu{^w  to<>  far. 

Let  me,  indeed,  disclaim  the  endeavour,  which  some  may 
BUppoee  I  have  l)een  makinpr,  to  explain  the  prm^ew  in  fnll. 
My  purpose  has  been  rather  to  make  the  [Kissibility  nf  eueh 
ft  process  conceivable;  and  I  have  taken  apecific  cases  and 
used  concrete  language  because  so  only  could  T  make  my»elf 
nnderBtood.  The  actual  genesis  has  been  much  more  in- 
volved than  that  which  I  have  described — so  involvetl  that 
a  true  delineation,  even  could  it  be  made,  would  be  scarcely 
compreh  ensiblo. 
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It  may  be  well  Iiere  to  re^wat  the  cnutJon  agaisM  utt 
ing  Hlunii  iiiojiuiiigB  to  some  of  the  ttruiH  umnI.  The  iut 
pretations  of  miuh  phrosi's  as  "  nervuiiB  eoimoxiuns 
**  plexxwoB  of  fibres,"  must  not  bo  Xtx*  slrirL  We  are 
wurrantoti  by  obaervataon  in  siipposing  tlial  *'  coium!: 
and  **  plexuses"  aro  quite  d(>finite;  nor  doc«  the  arf^mcni 
Inquire  us  so  to  nippoee  them.  That  which  the  arpii 
requires  is  a  plexus  of  chaavntU  through  which  cuiii^r^ 
stimuli  may  bo  united  aud  re-distribule^l  into  CMtiponoiI 
iaipulww;  and  tliwe  channels  may  W-  fnrnietl  [lurlly  vi 
diittinct  iibr[>s  and  partly  of  unmarked  linca  of  <ii!ieluir 
through  thn  inilxidding  protnplaflui.  Indeed  it  is  nianii 
that,  iu  the.  nervous  stnipturfs  wliicli  carry  on  the  hif 
mental  nction»  the  connoidon*  miiat  have  all  degriii 
dofiniteuew,  aud  that  the  greater  "part  of  Uiem  must  bo 
veri-  indelinitc — the  ultimate  ramifiuBtiona  of  the  ehanneb 
through  which  the  dlschui^es  Eud  their  ways  must  be  q 
visible. 


S  243.  Tn  tracing  out  the  genesis  of  nerrous  gtructiirefl, 
a  good  ileal  bas  Wu  miplied  respcetiug  the  gonwiU  <jf  ac- 
tMnupanvinj;  fiii]i.-ti<jDi!.  Fiillv  to  undvniUiml  the  iiutnnfs  u£ 
tliese  func^tinna,  liowever,  it  is  needful  t*i  contL-iupIiite  tbem 
hy  tlieiii!wlv(s  in  their  as(-(;ii(liii<r  sneee^ioii. 

Thriiiighmit  the  forq;oiug  argumont,  functions,  wlieii  re- 
ferred to,  have  been  expressed  in  phj-sioU^gical  language. 
It  remaiiu  to  translate  this  iato  psvchi^logical  laugaage. 
AVIiaL  have  bceu  cousidcrcd  us  increasingly -cum  picx  ncn'oiia 
BL'litms  wu  have  iiow  to  consider  as  iuercaaiugl^'-cumplox 
mental  states. 

S  244.  In  reflex  ai-tion  of  the  oarliwt  Itind,  a  single 
aUiuuUis  at  the  poriphcrs*  of  an  afferent  nerve  sends  a  wave 
of  mttleenlHr  (.-linuge  tu  a  nerve-centre,  wbence,  througU 
i-fttly-riuiile  ebaiuicla,  tlic  wave  inslantly  eseapra  in  a  more 
legs  aiigwentf^l  fonn  along  an  efferent  ner^'e  anil  excites 
organ  or  organs — contractile  organs  being  iJinse  to 
^h  we  may  here  eonfine  our  attention.  And  aiich  fully- 
iblished  reilex  action,  not  delayed  a  moment  in  ita 
icomcioiis. 

IKtund    reflex    action    that    is    fully    establishi 

'ying  the  reception   of  peripheral  ?tinnili   by 

■nt  nerves,   the   passage   of  resulting   waves 
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tlimiiRh  n  pfttiplionic  nnwork,  nnd  thi-  I'inirv-itm  iif 
vliurgL-d  ilinmgli  motor  nen'fs  mow  or  If*)  miiu*.'r«»iLs  ic 
uncotuciuiu — tho  pftssngc  tliroiigh  the  central  plcxtu  am 
wcu|>vinf;  till!  tiiiif  wliii'li  coiisfioiisim-sK  implied. 

liut  4HJinp»minl  relk-x  artiniiM  in  wbii-Ii  1.he  co-oiHrtnliug 
Biimuli  prmhire  the  tNinibincd  mntw  iinpiiIjvM  onlv  ahur 
a  poiis't',  cBUsrd  by  intniinpU'ti-nrss  in  the  iM-niieabilitT  of 
tlic  fciitnil  plexus,  may  be  presiuiiiMl  to  have  some  ac*** 
pniivin^;  ron)*eio»^K'«i« — twrao  fooling  that  occupies 
iriUrrvnl  tiotvvfvn  the  receipt  of  th«  unpreMioiu  and 
Dsca|ic  of  the  ilutcliur^oft. 

Kach  coiuptninJ  reflex  aetion,  accdinpnuieiJ  at   first 
rorjjtciniism'jw,  but  uimic  by  |H<rj>ctunl  n'lwiiiioii  alitor: 
and  nnprtn.seifni!>,  IxN'^irncs  a  su^p  towards  rcilex  actions 
more  fotjijxniTid.    Tliesr,  ilnrin>;  tliair  Ptag<n  nf  partial  Fsta\y 
litiliment,  imply  coiuoiomtiieM  that  U  soiuowhat  tuorc  vt 
ptcx  am)  varied  than  the  earlier  oouscIousncaH  which 
l>crn  Ut^t  iu  autojiifltir  at^tion. 

liesidt^s  the  conscimisnefls  accompanying  tlioee  mJlox 
actions  which  are  but  pnrtliilly  cstablishwl,  tiiorf  U  in 
pHcd  a  much  Inrpji'r  IkhIv  of  consoioufimsa.  For  as  uh 
Bhown,  the  Bensemrgane  thai  occaatonally  rewnvc. 
Kpwtal  <><)nt1uniiti()iiH  of  •^liniuli  which  cauno  aiitomatij 
nlly  certain  ridjiistcd  contractions  of  muacle*!,  are 
QipinH  that  poqM'tually  receive  stimuli  not  specially  com- 
hined — sdmiili  wldch  arc  therefore  sendinf?  into  the  eenlnil 
plexuses,  wnve«  of  dishirlianfc  that  are  not  itistanil, 
dratightrd  off  To  particular  motor  orpranii.  Tbi?Ai>,  di 
ing  in  tlie  nerroiis  centres  as  long  as  tlie  atimnli  eontini 
to  be  recci%-ed,  imply,  wb  their  paychical  correlatives,  wh 
we  call  M>nRa(iontii.  or  something  homologous  with  them. 

The  great  mow  of  the  senimtions  thus  produced  by 
temal  objects  nn  a  crentiire  that  has  reached  this  sta| 
of  evolution,  emistitnte  nn  nnorgflniw?d  conscioiifint 
connrioiwneMi  of  which  very  few  oomponenta  have  any  spe- 
cific  order  or  definite   mcamng.      ImpresuoDs   received 
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tliroiipli  tlio  evfs  of  euvh  a  creature  art*  nrnstly  mere 
p«tr'ht>s  of  f^-)!!!!!!*,  HAtoeiflMHl  wry  frt-lily,  if  fit  all,  with  the 
tocttial  impreseiong  yielded  by  the  same  objects.  Ouly  in 
the  t'ases  of  those  environing  thuig^  to  which  the  com- 
pound reflex  actiona  or  instincts  are  either  adjusted  or  in 
cniirse  of  adjiutnientf  docs  this  raw  material  of  mind  rise 
into  nasei'iit  intdli^nce. 

This  nascent  intelligence  exists,  however,  not  only  where 
new  compound  reflex  actions  arc  being  e<ttabliiihed,  but  alao 
wheiv  an  established  compound  reflex  action  is  incipienlly 
excited.  Suppose  such  an  animal  as  we  have  been  couNder* 
ing,  iK-ee  up]>roacbing  some  small  creature  of  the  kind  on 
which  it  preys.  Then,  while  this  fmiall  creature  is  coming 
nearer,  but  before  it  has  reached  the  ]ioint  at  which  ita 
Timial  image  aronses  (be  reflex  action  that  cff'ects  its  seiznre, 
ft  aerie?  of  visual  images,  increasing  in  size  and  doflnitencss, 
inn*r  ho  yielded  by  it;  and  it  must  yield  an  accompanytTig 
eeries  of  stimuli  to  the  eye-muscles.  Though  the  reflex 
action  Lakes  place  oidy  when  the  retinal  ami  muscular  iui- 
preasions  hecfinie  cnmbined  in  a  certain  way,  yet  during 
■pproach  to  the  reipiircd  combination  iho  reflex  action  is 
tending  to  ariae — there  is  n  gradually-increasing  excitement 
of  the  nervo-motor  apparatus  which  will  presently  perform 
ic  retlcx  action.  The  etTwl  does  not  »lop  here.  Through 
e8tabltsh<M)  connexions  there  is  propagated  a  gradually^ 
:  excitement  of  the  nervo-motor  api»amtu,o  wliich 
...^  Uie  prey  will  bring  into  play — there  are  producwl 
^rivaU  of  the  tactual  and  gustatory  stntes  which 
of  such  prey  has  on  past  occasions  vielded.  Thtia, 
lults  whiit  %ve  caW  p''nt/>tt'vn ;  for  we  have  hero  ft 
feelings  caused  by  the  presented  object, 
■«ter  of  ideal  feelings,  n'pre!»enting  certain 
which  the  objcKit  has  before  produced 
cc. 

«  order  are  gmdually  extended  to  other 
'he  apparatus  effecting  the  pei 
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tion?  whic]i  arc  fuUowtnl  \>y  reflex  actions,  U  capftlile 
ctT(>otiiig  pci-cuptiiiiis  wliicli  are  not  fullow«i  by  rcfl 
actions.  diutenHl  visiml  fvolinga  yielded  hy  xtm.t 
txAlicA,  are,  like  thotto  yielded  by  auimatc  bodies,  apt 
Iw  juined  in  experience  with  clu»tere<l  fet-Iing*  yielJeil  bj 
Uiciu  lo  the  Bkin  siid  m\uele«;  and  the  two  clitftiin. 
excited,  tliougli  lesc  frf^iiiciilly  i'uritiiiig  a  8ei|iieiiee,  eT( 
tlially  l»eeo]i)c  curreluted  in  u  :?ituilar  way.  'i'b  uu  tlie  chao 
impreflalontt  received  from  cin'ironing  objects,  are  slcfwly 
evolved  into  a  ^liglitlynirgauuccd  conecioiuncas  of  cnriron- 
ing  objects. 


§  24't.  Between  a  perception  pliysiolojfieally  consic 
and  a  iK>R^e|itii>u  ]>dydkologii>ally  eotisidertHl,  the  rebit 
now  becon)e»  nianifoet.  We  see  thai  a  i>ei\^e[iti(>D  can  have 
in  a  nerve-centre  uo  delinite  loculizutiuu,  bul  onJy  a  dillE 
[oi>ali7Atinn.  Xo  ^tne  excited  fibre  ur  cell  produecfi  eonacic 
ness  of  an  external  object:  the  eonsriouRnese  of  sueli 
temal  object  ittipliea  e.xcileiuent  of  a  plexus  of  fibres  and 
cells.  And  not  only  does  this  plexus  of  fibres  and  cells  diffiv 
with  evury  ditlerent  object,  but  it  differs  with  eircrj-  differ 
ent  position  of  the  saiuc  object.  A  clear  understanding  of 
this  may  lie  conveyed  by  on  itiuslration. 

A  iffKHl  piano  lias,  iiichKling  senthtoneA,  between  eif 
and  ninety  notes — say,  for  convenience  of  ealeulatioQ,) 
hundred:  to  which  last  niiml>er,  indee«l,  a  pedal 
reaehf«  nearly,  if  not  quite.  Such  a  piiuio.  then,  if  its  k^ 
are  rtnick  singly,  is  eapablo  of  yielding  but  a  hundred 
different  loues.  If  its  keys  be  struck  two  tot^flier,  tlwi 
different  euuibiuations  tliut  are  pooiible  nmonnt  l<i  4,1»50; 
if  three  together,  to  161,700;  if  fmir  toRether,  to  3,921,225; 
if  five  together,  to  75,2S7,i>30.  These  numlKrrs,  increasing 
thus  with  enormous  rapidity  as  the  complexity  of  the  chonls 
increases  (unti]  we  reach  elioiuls  of  fifty  notes,  after  wlueh 
they  begin  to  diminish),  yielJ.  wlien  added  up,  n  total 
requiring  a  row  of  thirty  figures  to  uxpreaa  it — a  mtllic 
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iiiitlioi],  mUlion,  milHuu,  luillionB.  Eacb  combination  is, 
co^^d(lo^ell  as  a  set  of  sonorous  vibrations,  unlike  every 
other;  an<)  thoiifcli  the  majority  of  them  are  but  in- 
conspicuously different,  yet  there  are  millions  of  mil- 
lions of  tbcm  Uiat  differ  in  well-marked  ways.  So 
that  out  of  this  itontparatively-^imple  structure  a  prac- 
Ucally-uulimited  number  of  functional  effects  ia  pro- 
ducible. If  uow^  instead  uf  the  keys  of  the  piano, 
wc  suppose  a  cluster  of  such  sensitive  bodies  as  those 
which  form  Uie  retina;  if  instead  of  the  appliances  which 
convey  to  the  strings  the  impacts  given  Co  the  keys,  we 
take  the  fibres  that  carry  to  the  optic  centrca  the  imprea- 
sions  made  on  these  retinal  elements;  and  if  instead  of 
strings  nude  to  vibrate  we  ]>nt  ganglion  corpuscles  excited 
by  the  impulses  they  receive;  we  shall  see  that  a  percep- 
tion may  be  compared  to  a  mnsieal  chcwd.  Aa  by 
striking  a  certain  set  of  keys  there  is  brought  out  a  par- 
ticular combination  of  tones,  simple  or  complex,  con- 
cordant or  discordant;  so  when  a  special  object  seen 
strikes  by  its  image  a  special  cluster  of  retinal  elements, 
and  tlutiugh  them  sends  waves  to  the  6bres  and  cells 
of  a  corresponding  central  plexus,  there  result*  the  special 
aggregate  of  feelings  constituting  jjcrception  of  the  object 
Without  further  detail  the  reailer  will  ace  how  it  thus  be- 
comes possible  for  a  limited  nnmbcr  of  fibres  and  cells  to 
become  the  seat  of  t  relatively-unlimited  number  of  per- 
ceptions. 

While  it  thus  in  a  general  way  illustrates  perception  under 
one  of  ita  aspects,  the  action  of  a  piano  fails  wholly  to  illus- 
trate it  under  another  of  ifcg  aspects;  as  the  moiinns  of  a 
dead  mechanism  must  neceasarily  fail  to  represent  in  full 
the  functions  of  a  living  one.  For,  as  above  pointed  out,  a 
perception  iif  f<iniied  only  when  a  cluster  of  real  feelings 
excites  a  correlated  cluster  of  ideal  feelings.  If  our  piano 
were  so  constitutetl  that  after  any  two  chords  had  bp«n 
repeatedly  sounded  in  succe^wion,  tlierc  resulted  ponie  stnic- 
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Iiiral  phiingp,  wicli  that  when  the  firet  «if  thcwe  (•hords 
Hguin  L'vokcd  Ijv  a  pcrfonucr'a  luuiile  a  fiiiiil  who  of 
Bocond  cihonl  followod  without  aid  fmm  the.  pcrfornm 
handtt,  the  parallel  would  be  nearer.     Wo  should  then  In 
wnielhin^  uiialugtxis  to   vr\m\    ltN])[>en»   when    u    nerve 
plejtns  exeited  by  ocrtain  pmfiertiea  of  itn  ohjent^  diffiueti 
exeilenient  to  another  plexiitt  that  hs»,  on  jirevioiig 
aions,  been  excited  hy  other  propcrlieB  of  the  ohjeet,     Ai 
here,  indeed,  while  we  are  ^vin{;  the  rein  to  inupnation,  l« 
tw  take  a  wider  lieencc — let  na  MipiK^p  that  sevi*ral  ehru 
struck  in  nuoeesdion,  thus  arottsetl  faint  n:-{KMitioii8  of 
many  folloxving  cLonU  forming  tlie  rest  of  the  music 
whieh  llioy  lielonped.    We  Bhall  then  l)e  hel[«'d  to  efinrf 
more  nearly  how  the  olcmenLs  of  pt-reeptions  become  tin 
tof^ther.     And  on  eon  tern  plating;  the  in6nity  of  mi>id< 
effeels  obtained  by  eoiubiiiinjr  ditferctit  eoni[X)iinil  ehor 
in  evei^varyiog  Hueeewions  we  shall  get  some  idea  of 
infiuily  of  perceptions  that  ariac  hy  the  or^uixing 
c]uat<»8    of  coM^xieting    feelings    in    endlewly    chai 
B^nenoes. 

§  246.  Wo  niflv  now  pasa  from  pereeptions  to  k/aij^ 
projx-rly  ao-ealled.     Though  every  true  |K»Teeption  al 
with  ita  preac-ntative  feelings  necewarily  eoiitains  cet 
repreHfiitative  feelings,  these  do  not  at  fimt  Iweoiue  what 
usually  nnderstand  hy  ideas.     Thi-y  have  not  the  delac 
ahlcnesft  whieh  diitttngnittheg  iilean  that  are  fully  devehi[ 
They  can  be  cnlled  into  exiateneo  only  by   the 
itnpresiiions   with   whieh    ihey   are   dinvtly   eonnpete<l 
cxporicnee;  and  they  ean  eontinne  to  exist  only  sti  long 
these  continue  to  exist.    To  return  to  our  illuAtration- 
creature  so  enufitmcted  an  to  W  enpshle  nf  nothing  \icyut 
the  eonipoiHul  eoH^nlinationa  just  deHcriliil.   nwnibh'sl 
piano  that  itt  silent  until  touelieil  by  the  hands  of  the 
former.     Its  uprvous  Bystein  is  played  upon  hv  exter 
objects,  the  clustered  properties  of  which  draw  out  at 
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ing  chords  of  feelings,  followed  by  faintly-rcvcrberating 
cliordt)  of  further  feelings;  tut  it  ia  otherwise  paasive — it 
cannot  (n'olve  a  coiitDcioiiHiic-^  that  is  indc[H!ndeiit  of  the 
imniciiiaiD  enviromunit. 

How  dors  such  independent  consciousness  become  poa- 
eible?  When  do  ideas,  n'phtiv  so-ciillerl,  nnse?  They  arise 
when  coin|>ouud  co-onlination  passes  into  doubly-compound 
coK>rdination.  They  grow  distinct  iu  proportion  as  the 
corrcRpondenee  extends  in  Space  and  Time.  They  acquire 
a  »ti[uiratemwi  from  direet  impressions  as  fnat  as  there 
increase  those  series  of  eluslere<I  sensations  which  unite 
the  viMial  ftcnsationa  received  from  objeets  out  of  reach 
witli  the  lactnal  sensations  afterwards  yioldp<I  by  such  ob- 
jects. They  are  the  necessary  concomitants  of  that  procoee 
by  which,  tliroitgh  intercalated  psychical  states,  there  is 
established  a  niediale  relation  between  psychical  stales 
that  cannot  Im?  Iirought  into  immediate  relation.  And 
they  have  for  their  seats  those  intercalated  plexuses  which 
co-ordinate  the  eo-orrlinniing  [ilexni^es  previoiijdy  exist- 
ing. That  is  to  say,  ideas  form  a  larger  and  larger  por- 
tion of  conacionancffi  as  fast  as  there  develop  those  two 
great  peduriculatrtl  iiprveH'entrH*  which  dlsiintriiish  the 
superior  animals;  ideas  liecomo  more  multitudinous  and 
more  separable  from  direct  seniie-imprcadons  as  these 
eentrea  Increase  in  sJ/e  and  stnictnre;  and  eventnally,  when 
these  centres  are  highly  evolved,  ideas  admit  of  combina- 
tion into  trains  of  thought  that  are  quite  independent  of 
present  external  perceptions. 

Hy  earr\-ing  a  step  further  the  illustration  used  in  the  last 
section,  we  may  now  get  a  better  notion  of  the  parts  which 
tlie  cerebrum  and  cerebclhrni  play  in  mental  proecases. 
For  just  as,  by  the  actions  of  appropriate  meehamsras 
joine^l  to  ihem,  musical  instruments  of  certain  hinds  are 
made  to  yield  musical  combinations  without  the  hands  of 
the  performer:  so,  through  the  workings  of  these  great 
appended    nerve-cenlrea,    there   are   called    out    from   the 
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^eniKS  below  them,  trains  of  conariotitmcBs  independent  of. 
or  a'idjtional  to,  those  arouswl  by  imprf^ions  on  ihe  fprijcs. 
To  make  tlie  paraUelisin  imdcrstoofJ,  Ic-t  me  ilcwnttt, 
at  some  length,  one  order  of  these  tnechttnicat  »pf^ 
■nces.  Ever^F'  one  has  watched  the  revf^lring 

barrel  of  a  mitfieal  box,  as  ite  pin«  strike,  in  giicccsive  ootO' 
binatiuus  the  vibrstinj:  lueial  u>nfrues;  and  evcrv  one  aon 
that  the  9el  of  pins,  arranged  iu  a  8|ieciat  miv,  represents, 
in  a  spnse,  the  hnrmonized  melody  produced.  By  monitf 
the  barrel  a  small  (listance  longitudinally,  anothor  oot  *A 
pins,  clustered  in  another  way,  is  brought  into  poation, 
ready,  when  thf  Iwircl  revolves,  to  bring  uut  another  «?t  of 
chords  anti  cadences;  and  go  on.  The  nicclianical  arrange- 
ment in  this  case,  rcstrieta  vciy  closely  tlie  number  of 
musical  combinations  vhich  the  Imi^l  can  contain,  or 
rather,  which  ila  clustered  pins  can  represent.  Htti  it  is 
easy  to  conceive  an  arranfiemcnt  permitting  indcfitiile 
multiplication  of  snrli  conihination.s  If  we  ^tuppooe  the 
sheet  of  metal  forming  the  surface  of  the  barrel  to  be  cut 
lon^tudinally,  and  unrolled  into  a  flat  surface  ^rithnut  ilii- 
turbinfi;  the  inserted  pins,  it  is  clear  that  if  this  flat  (surface 
were  moved  down  vortically  in  front  of  the  metal  tonpuea, 
between  rollers  which  kept  it  properly  in  place,it9  pins  might 
be  made  to  strike  the  metal  tongues  just  as  they  now  do. 
And  it  will  at  once  be  seen  that  any  number  of  sorb  flat 
plates,  all  having  differently-clustered  pins  representing 
different  harmonized  melodies,  might  be  made  to  \tttm 
through  the  rollen;.  A  further  complication,  needed 
to  complete  the  analogy,  will  now  lie  readily  under- 
stood. In  the  musical  box,  the  chorda  and  setpiencc^  mlmiC 
of  lx*ing  pro<iuce<l  only  by  these  pre-ndjtwted  appIiHnfi-*. 
But  there  exists  a  species  of  Tiiecbanirjil  ]ti»no  cijmiile  of 
being  played  upon  in  the  onlinary  way,  and  also  of  haTing 
drawn  fnmi  it  an  unlimited  number  of  pieces  of  uiu^ie  after 
a  uiel)i<*>l  akin  to  tliat  lant  de»iTibed.  Looking  miu-h  like 
an  ordinary  cottage-piano,  tliis  instrnraout  has,  pnxnidiug 
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ihroiig}!  its  top,  a  seuouil  act  of  siiiall  kejy-s  tliat  Ktund 
verticnllv  in  a  close ly-puckud  row.  Wlien  certain  adjacent 
Toliors  fitly  adjusted  arc  turned  round,  a  Hat  board 
|i1a<'eil  Ix'tirath  tlirin  i^  drawn  alon^  lioriznntHlly,  ao 
that  the  .special ly-arrangc<l  nipfal  pins  on  it«  under  aui^ 
face,  by  striking  tliia  row  of  keyn,  produce  llie  successive 
chorda  and  plirasea  of  an  air.  And  such  boards,  each  in- 
capable of  emitting  a  note,  but  having  in  tlie  arraiiKeinenta 
of  its  irarts  a  latent  power  of  eliciting  from  tlie  piano  a  spe- 
cial piece  of  tniisie,  may  1h?  multiplied  without  end.*  If, 
now,  we  compare  one  of  tlirse  lune-hoariU  to  the  nerx'OUH 
plexna  of  fibre*  and  cells  which  eftects  a  doubly-componnd 
co-ordination;  and  if  we  consider  the  ceruhniin  and  cere- 
bellum a»  like  vast  niagiizincii  of  such  tunc-boanis,  duly 
classified  and  adjusted  for  being  branght  into  instant 
action;  our  eompnrison  will  fail  in  aeveral  wayw  lo  convey 
an  adequate  conL'i?ption.  Instead  of  appliances  each  ha%Tng 
ita  quite  distinct  and  quite  independent  combination,  we 
require  appliances  that  are  not  quite  distinct  or  indepen- 
dent, but  have  lai^er  or  smaller  parta  of  their  combinations 
in  conmion.  Further,  we  numt  imagine  kindred  appliances 
of  a  higher  order,  which  do  not  themwlvest  elicit  the 
harmonized  melodies,  but  which  re-combine  in  rnrions 
ways,  simultaneon<i  and  snccesisive,  the  appliances  that  do 
this — represent,  as  it  were,  whole  concerts  of  them  specially 
aminaed;  and  so  on  in  still  higher  gradations.  We  require 
also  to  BUpposc  that  the  potential  musical  piecen,  and  com- 
binaltona  of  Huch  pieces,  thus  coniftitnted,  admit  of  being 
broiiphl  into  action  not  only  apart  friim.  but  also  along  with, 
the  original  keys;  so  that  when  some  Itars  have  Iwen  per- 
formed by  tlte  pianijtt,  this  attache<l  apparatus,  tliereby 
Bet  going,  gives  out  in  faint  tones  few  or  many  of  the 
bars  previously  c<mnected  with  thovc  sounded.    Above  all, 

♦  A  ftinno'm/famtfuf  of  this  kind  wm  Khnim  in  tlw  French  TV|i*rt- 
mont  of  thf  Gmnt  Ethit>irifin  nf  I8.tl  br  A.  DofaaJn.  I  find  that  Cnaan 
is  now  his  English  agpni  for  the  mlv  of  them. 
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we  U»vc  to  assume  a  proccaa  unapproaclulik?  Iiv  any  a 
ratos  of  buiaaii    tntiDiifacturc — a  pn>Lx-8B   tlirvu^b    vrK 
rc{)etitian    of   tho   actioiu   acn'cs    (o    cstiibli»b    tlie   V)U- 
nexions.  But  tdou^rh  the  ilhit^iratinn  fall  abort 

in  so  many  ways,  it.  beli«  iia  to  truagitie  ibe  kind  of  re- 
bition  wbich  the  hiffbpat  nervous  Mnu^turra  lx>ar  to  lower 
oui-K.  We  are  enabled  by  Et  to  tintleretand  letter 
tltinking  guus  un  along  witb,  vr  apart  from,  the  iK-r^vptii 
of  external  things.  It  reniovtv  tbtj  ilitHctilty  o£  conceiving 
tliat  tliP  rrntre  of  coinpounil  iHUJixlinalion,  in  wbii'b  all 
eeturipetal  nerves  bring  tiieir  impreaBJons  and  frcmi  ulih-h 
issue  tbrrmgh  centrifugal  iiervoa  motor  impulsi's,  iicmtinura 
to  ibc  latit  to  1k«  ibc  sentient  eentre.  We  ?ec  tbtif  wliile  tliis 
centre  k  llie  seat  of  ibe  senaationa  arr»iit«Hl  by  exle 
Btiuinli,  and  tbc  place  in  wkioh  these  arc  bnrtiglit  into 
lation  witb  other  tientwtiona  similarly  aroused;  it  ts  also 
plave  in  wbieb  Kiteh  feolingH  and  relations  are  feebly 
aroutM<(l,in  the  same  eombinationaand  in  other  combinfl 
by  diaebargni  through  tlie  filirea  of  ibe  orerlWng  ren-hnil 
mames.  AVe  see.  in  »hort,  tlmt  the  metiuUa  ohl^o^gnta  (with 
ita  fiul>ordtnAte  »tructure«)  white  played  upon  ibrongh  tlw 
BGnaos  by  exterriHl  oltjV-rtji,  ig  flintultaiteftujily  pluyetl  u 
by  the  eerebrum  and  eerebellum:  so  produeing  tlie  tbou 
consciousnesH  that  uet-umpaoica  scnae-eanainousiic^w. 

§  247.  One  further  question  to  be  aaked  is — "What,  fr 
this  point  of  view,  ia  anemotiofit    If,  reejilling  the  coni.-l»t 
sion  reached  in  §§  2ia~2lfi,  we  join  with  it  the  above  inf 
cnpcs,  we  sliall,  T  think,  get  a  aatiBfaclory  ancwer. 

Ae  said,  and  taeitty  implied,  in  various  pineca,  the  eo- 
ordiiuting  plexus  by  whieh  any  crhister  «f  sensations  is  maiie 
to  excite  the  npprnpriate  ntn<u'nlar  actions,  must  in 
measure  eoincide  witb  other  plcxuaea  by  which  allied  ch 
ters  of  sensations  are  made  to  excite  Allio<t  actions.  In  p( 
portion  aa  the  external  things  resi>oiided  to  have  mnob  in 
common,  nnd  the  requircti  motions  have  much  iit  eommt 
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tlic  p|pxii»e3  that  eflfocl  Uic  adjustments  \vi\\  have  much  in 
Gommou.  Not  only  of  the  plexiisea  which  tiSwt  compound 
ocMirdinatiotis  must  this  he  tnic:  it  must  be  true  also  of 
thotx-  wliicli  cfTect  doubly -«(in J )>ouml  cixpnlinatiuiiB.  But 
the  more  involved  tlie  (!o-ordinationg  become  the  \o3b  detinitc 
will  ho  ihcso  afirreeraenta;  m\cp,  along  with  iho  |ir*ijfro:«ive 
rompoundinc  of  imprcsfiinns  and  motions,  there  necessarily 
goe»  multiplicittion  of  diifercuces  in  detaiU.  Let  xu  ex- 
emplify. 

The  pIojcnuM  which  eo-onlinate  the  visual  imprKKions 
yielded  by  hu  apple  on  the  table,  wiili  the  motor  acta  re- 
quirod  to  ^asp  it  and  nnth  the  idfras  of  tactual  and  gusta- 
tory senaationa  it  will  yield,  are  nearly  the  same  as  certain 
pU'xuijt'3  that  have  liefori;  Avorkrd  t<>pether.  Thow;  which 
establifib  the  coneciousueaa  of  the  apple's  relative  poeittuu 
in  !?pacc.  answer  alimwt  vxactly  to  thiiw  which  have  estab- 
lifihed  the  conscioui^ne^  of  that  relative  position  in  space 
when  occupied  by  other  oHjcets,  alike  in  the  experience  of 
the  individual  and  in  the  experience  of  antecedent  iodi- 
Tiduals;  and  thotie  which  e^tabliah  the  consriousness  of  the 
applo'»  ffmoothnegB,  hardness,  odour,  and  taete.  as  related 
to  it^  form  and  colour,  are  tiie  same  within  narrow  limits 
as  thiise  which  have,  in  previous  expotiences  of  the  indi- 
vidual, done  the  like.  Alon^  wilJi  this  agreement  of  the 
plcxusea  the  consciousness  is  definite.  Take  now, 

in  contrast,  the  nervous  structure*  escitetl.  and  the  corre- 
hitive  mental  state  produci^l,  by  an  animal  that  threatena 
attack — Bay  a  fierce  dt^.  It  growls,  it  puts  back  its  ears, 
it  shows  ita  teeth,  it  advances  in  an  active  way.  Rut 
the  nujiions,  the  gestures,  and  the  wiindi?  it  maUett,  while 
they  considerably  resemble  those  made  by  other  dc^  on 
other  occftsions,  do  not  coincide  with  rhcni  by  any  means 
closely,  ^fueli  les.*  do  they  ajo'ee  with  those  made  by 
anotlier  animal  in  a  similar  mood — say  an  >n|rry  bull; 
though  in  the  rapidity  of  (lie  apprittch,  in  the  energy  of 
the  movements,  In  the  loudness  of  the  sounds,  there  is  a 
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funeral  similarity.  Ami  lliey  diffrr  still  more  from 
(iemiitistratiniit)  iiiadc  by  a  furioiifi  umn;  though  thcec,  tc 
have  in  coiiinioii  with  thimi  the  tlirrati-nin^  ttdvaiie 
the  %*iolont  actiona,  and  the  lond  harsh  tones*.  It  folioi 
tlien,  that  the  ro-ordinatinfc  plcxi]M>8  hroiight  luto  play 
jKrveptiDU  «>f  nn  upprfva^-hiiig  eiteniy  on  successive  oeaudr 
never  coincide  in  detail*  even  when  the  enemy  i«  oi 
Haroe  kind;  and  their  nau-cu incidence  is  fprcat  in  pi 
purtiftii  m  llio  eiieiiii<»  are  uf  kinds  ditFcrinj^  in  rl 
apiiearaniMrg  and  niiMics  of  aclii>n.  Let  us  next 
what  happen))  if  the  threatened  altnck  iHM'niuefi  an  artii 
Httnt-k.  There  la  pain,  there  is  etrn^ling,  tlirre  ai^ 
erie0,  {>crhape  of  anger,  perhajw  of  agouy — aII  iniplyi 
violeiil  excitenieiiis  tif  particular  plexuses.  B«l  tlu*  plex 
cxcitwl  do  nut  coiui'ide  with  th*w  Iwfore  ext'itmi  hy  « 
attacks.  The  pains  do  not  come  from  the  same  injured 
porta;  the  fltnifr^Icit  are  unlike  in  their  mmliiiiatiunft; 
soimda  emitted  differ  in  pitch,  or  intensity,  or  orde 
uatully  in  all  of  these.  So  that  thnngh  the  plcxi 
have  much  in  comnmn  they  have  a  f^reat  flea!  nnt  tn 
common.  Mark  further  that  these  R^:reenient«  and 
Bj^enients  obtain  nut  in  the  experiences  of  each  imiivid 
only,  hut  in  the  experiences  of  successive  individiuk 
Generation  after  Reneration  the  approach  of  enemies  has  ■ 
cited  certain  nervous  atnidiirert  in  wa,>'fi  much  alike  in  so 
few  general  characters,  but  unlike  in  multitudinous  speci 
chflraelers;  and  there  has  followed  the  excitement  of  oth 
atnictures  that  have  similarly  aprccd  in  part  and  diftaftrced 
in  part.  What  has  resulted)  Eoch  plexus  has  I 
inlicritifl  in  tlie  form  of  a  well-organized  set  of  connexio 
in  the  midst  (»f  many  lew  definite  cunnexiona,  ol»iMin*«l  by 
multitudinous  fechlo  connexions;  and  the  inherited  central 
connexions  of  the  plexus  first  excited,  are  definitely  «f>n- 
nected  with  (he  inherited  central  connexions  of  the  similarly- 
constnictetl  plexus  that  is  Imhitiially  excited  after  it.  Tlie 
accompanying  subjective  results  are  these.    The  conwioua- 
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ncss  of  an  appriMirlihig  bud}*  luuking  sounds  and  mutiona 
of  a  certnin  kimi,  is  foUoweti  by  a  conaeiousneae  of  painful 
states,  ficn^ry  and  motor,  hnvirif;  no  definite  Incatizationa. 
The  imiuediate  perception,  with  tbe  crowd  of  ideas  rftsiilting 
from  precctliug  similar  |icrccptiou8,  arouses  not  only  ideas 
of  pariifular  pains  tliat  have  Wfcre  followwi  such  |»ercep- 
tions  in  thn  life  of  the  individiml;  but  througli  the  inherited 
organization  it  arousca  an  indefinable  aense  of  ill — a  cloud 
of  dim  feelings  of  sufTerinp  iliat  cjinnol  l>e  redneed  to  form 
because  ihej  have  not  been  personally  ex]>erieni'e<l — the 
emotion  of  fear.  And  with  tJie  primitive  form  of  fear,  thus 
physically  organized  and  fwyohically  consiitiited,  there  are 
aftenvanlit  iiiteprated  the  higher  and  more  involved  forms 
of  fear;  till  of  which  have  for  their  central  element,  ideal 
feelinf;;^  of  pain  or  discoinfort  that  are  unlocalizahle  aiul 
therefore  vng^ie. 

Respecting  emotions  it  has  only  to  be  added  that  they, 
like  ideas,  rcauU  from  the  co-ordinaHnjj  nctions  of  the 
cerebrum  and  cerebellum  upon  the  medvUa  olttonfffrta  an^ 
Btnicturisi  it  presi<les  over.  As  .the  plexnse*  in  theue 
highest  ner\'ous  centres,  by  exciting'  Ln  distinct  wa^'s  special 
seta  of  plexuses  in  the  inferior  centres,  call  up  special  seta 
of  ideal  feelings  and  relatioiiit;  ao,  by  siiiiullanron>'ly  ex- 
citing in  diffused  ways  the  general  sets  of  plexuses  lo  which 
these  special  sets  I»clcing,  thoy  call  up  in  vague  fornu  tbe 
accompanying  general  sets  of  ideal  feelings  and  relations — 
the  emotional  background  appropriate  to  the  deSuite  con- 
ception. In  the  language  of  our  tlUHtration,  we  may  say 
tliat  the  siii>crior  nervous  ecnirea  in  playing  upon  the  in- 
ferior ones,  brings  out  not  only  specific  chords  and  cadences 
of  feelings,  but,  in  so  doing,  arouw!  reverlicrHtiug  oidioes  of 
all  kindrif<l  clionls  and  cadences  tliat  have  been  struck  dur- 
ing an  immeasurable  past — producing  a  great  volume  of 
indefinite  tones  harmonizing  with  tbe  definite  tones.* 

'Letnwin  pnssiiig  remsrk  tbitL  thoM-ricwgnf  th«  rrspective  funeMonft 
of  th«QerTousceDtT«s,  Ria)ceint«lligibl«  vmnom  physiological  mid  puihi'lo- 
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%  348.  A  few  remarks  are  )ier«  csllcxl  for  respecting 
teDPtii  nf  tlir  pltrcnnhtgiflii).    It  acarM*ly  n«Mla  suyiiig 
the  coiirrption  a)M>vt<  elaharatcd,  !iupl,vuig  tlic  cfiiisUtiil 
vjK-nitiuii  of  rU  the  leading  oen'ous  i-oiitxefl  in  every  tlio 
and  (rniotiun,  U  quite  at  variance  with   their  theory. 
presented  by  thenieelvcs.    Bui,  it  may  Ixi  neoeaeary  to  pti 
nut  thul  1  do  not  hcnw  infer  the  attolute  uutrulli  of 
thrnrv. 

That  the  eontemphmua  antagonism  they  have  nii't  witl 
from  both  pftycliolof^ista  and  ph.>'3iolo|?i^ts  is  in  ^n^jii  mcu- 
uro  doservrd,  nnwt  Uc  adiniltcrl.  They  havft  pni  fi»rth  iheir 
body  of  dootrinca  as  in  itaelf  a  complete  nystem  of  Pi^rcbol- 
ogy — naturally  rejxilling  by  this  abennlily  all  students  of 
mental  wienue.  At  bi«t,  Phrenohjg^'  can  bo  but  an  appea- 
dix  to  Psychology  proper;  and  one  of  comparative  nnim- 
pnrtarK'c,  wieiitiKoally  consi<lprwl.  That,  thow  who  hiiTr 
rarcfnlly  invwtigatcd  the  structure  and  functions  of  tli* 
nervous  system,  should  have  long  a^to  turned  tlietr  liaob 
on  Phrenology,  is  also  not  to  he  wondered  at;  seeing  htw 
extremely  looao  the  plircnologista  arc  in  their  nicthod<<  nf 
obBPrvation  and  reasoning,  and  how  obstinately  they  ignore  . 
the  adverse  evidence  furnished  by  experiment.  ^H 

Ncvertlinlew,  it  seems  to  me  that  most  physiologista  hai^ 
not  suflaoienlly  recognized  the  general  tnitli  of  which  Phre- 


j^eal  phenumuno.  Vo  sm  howit  Is  poMihlc  for  the  ocrpliram  and  c<crah«Iliiia 
to  lio  f[r<^*tJf  iitjunil,  fiEiil  iiiili'ra)  i*)i>Dlty  klinni  nwny,  wflhoiil  i|t«tmTiae 
the  powprto  perform  lln?  Rimpk-rActsot  porwptlori  and  co-orfiiiBtlon ;  Jn* 
lu  it  Is  |^oMiblc)  for  tho  roechanltml  piano,  nfter  tlio  rmiOFal  of  nil  iu  Ivn*- 
b<»nlii,  In  <-(rtilinuo  nvponsivo  tii  tho  hanJa  of  ibo  mnsiiHan.  Afnio. 
mfditlla  h<Mnp  the  RMt  nt  all  fr«llnf^,  whether  arousal  from  wiihoat 
from  withfti.  It  nurtirAtlr  happens  that  iu  nnAaf  txcMfrnfrti,  in  whil** 
'mn.y  cttust^.  pmAatv*  through  th«  vaj^u  n«rT»  llkf  rlTrr-t^  on  the  Tt»c«T* 
—it  turfunOlf  linppons  that  wnKalioDS  latcnvelr  pntnful  or  pleafantbhk 
and  cmoUans  inren.tolr  (wiiiful  or  plovaraUv.  nliko  oauw  fhintin^  awl 
rhnt.  fainting  mny  Itc  Miuad  t/na  bf  )at«m  Intalkeloal  action.  Siml- 
Inrljr.  it  hccwttwi  fwiiprrbgnBtbla  why  tSp  mt^uUa  l-i«o  grnnrallythp  wat 
of  dumte nerrotM  disorders:  whether  thoexoeaa  from  which  tbcyartM 
bo  wMuatiotuil,  emotloital,  or  intcllcotoal. 
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Bology  is  an  arltimbnition.  >\'TiocvDr  caJmly  eonsidora  the 
qweation,  cannot  long  resist  the  conviction  that  difforcnt 
parts  of  the  eerebnim  must,  in  gome  tray  w  other,  8ul»en*e 
dilTerciit  kiiidis  of  iiiciiUl  Ht.-tion.  TxM-alization  of  function  \a 
the  law  of  all  .oi^anizution  wliatovvr;  and  it  would  be 
man'olhiufl  were  there  here  an  exception.  If  it  be  admitted 
tliat  the  cerohral  ht-niiH)>hcn>s  arc  ihc  soaU  of  tho  higher 
jisyi'hicai  activities;  if  it  bo  iidmittcd  tlmt  among  tht.'se 
hight^r  |wvchieal  aetintics  there  are  distinctions  of  kind, 
which,  though  n'lt  definite,  are  yet  jiractically  recopnizflble; 
il  cannot  be  denied,  without  going  iu  dire*:t  op{Xniition  to 
established  [rhysiolo)j^cal  principles,  that  these  more  or  leaa 
diHiinct  kinds  of  pt^ychical  activity  must  be  carried  on  in 
mon'  or  less  distinct  parts  of  ilio  corehrat  hemit^ihcrca.  To 
question  tliis  ia  to  ignore  the  tnitlis  of  nerve-physiolog;y  as 
wfll  M  tho«  of  phyMoiopy  in  general.  It  is  proved,  experi- 
mentally, that  every  bundle  of  nerrc-tibres  and  every  gan- 
glion lias  a  special  duty;  and  that  caeb  part  of  every  such 
bnndle  and  ever}'  such  ganglion  ban  a  duty  still  more  k[io- 
daJ.  ('an  it  be,  tlicn,  that  in  the  great  hemiApherieal  gaa- 
glia  alone,  this  nperialization  of  duty  dont  not  hold?  That 
lilcre  arc  no  conR}>!cuoii8  divisions  here  is  tmc;  bnt  it  is  also 
truo  in  other  cases  where  there  are  nndeniable  differences  of 
function — instance  the  spinal  cord,  or  one  of  the  great 
nerve-bundlfv.  Just  as  there  are  aggregated  together  in  a 
aciftlic  nerve  nn  immense  nnndier  of  fibres,  ejieh  of  wliieh 
has  a  particular  office  referring  to  some  one  part  of  the  Ii^, 
"but  all  of  which  have  for  their  joint  duty  the  management 
of  the  leg  ad  a  whole;  so,  in  any  one  reg^Jon  of  the  eerehmm, 
eaeb  fibre  may  lie  concluded  to  have  some  particular  office 
which,  in  common  with  the  juirticidar  oi!lc«a  of  many  neigh- 
bouring fibres,  w  roei^ed  in  some  general  office  fulfilletl  by 
that  region  of  the  eerebnim.  .\ny  other  hypolhcaia  seems 
■-irt  »ne,  on  the  faeo  of  it,  untenable.  Either  there  is  aomo 
eraent,  some  organization,  in  the  cerehnim,  or  there 
If  there  is  no  oi^nization.  tho  cerebrum  '»  * 
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cliiiotio  maas  nf  fibrcw,  incapflWp  rrf  pprforming  any  onlrrty 
at.'tii>ii.    If  then*  'u  mine  oi^Dimtion,  it  tnttst  <-(>tiHii[  in  i 
eoiue  "  physiiiU>gical  divisiuii  of  tHUiiir  '*  in  wliicli  all 
ganization  trftiwiste;  and  there  is  no  division  of  labour, 
pliyaiolfipi'fll  or  othor,  liiit  wliat  involvfla  the  coDcentnitiaii 
of  siH.ii'ial  kinds  i»f  activity  in  sjhtihI  pla».-eH. 

but  to  coincide  with  the  dtx'trine  of  the  phrenohtpsta  in 
its  iiKwt  abstraot  ahapc,  is  by  no  meann  to  coincide  with  thrii 
couct^te  eniLKKlinients  of  it.  Indeed,  the  crudity  of  Ui^ 
philoBopky  is  such  as  may  well  make  men  wlio  to  some 
tcut  agree  with  lliera,  refruiu  fruiii  avowal  uf  their 
mcnt:  more  capccially  when  they  are  met  by  so  \ijrut 
iinwillinp;ne!«)  to  liaten  to  any  criticinns  an  the  detJiilM 
ik-licnie  niAhly  proniiilpiT<-d  us  Hniilly  airttled. 

Among  fumlftnienlal  ohjoriir.na  to  tlioir  viewB,  the  first 
1>e  wt  flown  lit  that  they  are  nnwarratiteii  in  aaatimin^ 
demarkations  of  the  faculties.  The  only  localizatioa  w 
the  uccewitira  of  the  caDe  itnply^  it«  one  of  a  eom[ia  rati  foil 
vaj^ue  kind — one  whii'h  does  not  suiiitoeo  specifie  limitB,  but 
an  jnsctiyilde  sIiading-ofF.  Ami  this  is  junt  tlie  eonelnnion 
to  which  nil  the  procedinp  invostijjations  point.  For  as  we 
have  neon  that  even,'  mental  faculty,  rightly  uuderatood,  it 
an  internal  plexus  of  nervous  oonnexiuns  cornaqKin 
to  some  plexus  of  relations  amoup  external  pheiii 
mena  that  are  bahitnally  experieneed;  and  as  tlie  dil?cn-n{ 
pk-xiwea  of  cxtciiiul  relationa,  in  pn)|>ortion  us 
heeome  complieateil,  heeome  Icsw  definite  in  ilieir 
tinetioHS,  «>  that  when  wo  reach  those  exlromcly  invol 
onea  to  which  the  higher  faenlticfl  respond  there  ari 
great  overlapping  and  entanpleriient  of  differeut  plexiwcs; 
it  follon-s  that  the  answering  intenial  plexiuws  nii»t  be  fuscJ 
together — it  must  be  as  inipfMRihle  to  demarkatc  tlie  inti'mal 
nervoiifi  aggregations,  as  it  is  to  demarkate  the  aggregati 
of  exiemni  things  and  action*. 

Jloreover,  I  believe  the  phrenologists  to  l>e  xrrong  in  t» 
miming  that  there  ia  something  specific  and  unaltorablo 
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the  natures  of  the  various  faculties.  Bc«poudiiig,  as  facul- 
ties ilu,  U)  |)articiilar  assemblageH  uf  phuiiuiiitnu  litiliitually 
surrounding  any  race  of  organiama,  they  aro  only  so  far  tixed 
and  rtperitic  as  tlirttc  arc  tixed  and  8pc<>ific.  A  {)ennHncnt 
alteration  in  one  of  these  aasemhiaf^es,  would  in  time  estab- 
lish a  modified  fcelmg  adapted  to  the  modifie<l  aieemblage. 
A  habit — say  of  sittinf^  in  a  particular  place  iu  a  particular 
room,  ending  in  being  uncomfortable  elsewhere — is  nothing 
but  on  incipieut  emotion  answorini;  to  that  group  of  outer 
relations;  and  if  all  thr?  siiccci^iore  of  tlie  ]H'rson  having 
this  habit  were  constantly  placc<l  in  the  same  relations, 
the  incipient  emotion  would  become  an  C9tBbli.4hed  emotion. 
So  little  e|>e<'ific  are  the  faoiiltiee  that  no  one  of  tliem  ia 
quite  of  the  mme  tjiiality  in  dilTerent  pensong.  Each  mental 
power  is  variable  to  as  great  an  extent  as  each  feature  is 
Toriable. 

Yet  further,  the  eiirrcnt  improasion  of  phronolo^ta  accms 
to  be  that  the  different  parts  of  the  cerebrum  in  which  they 
locate  different  faculties,  are  of  themselves  competent  to  pro- 
duce the  manifestations  implied  by  the  names  they  l>car. 
Tlie  |»ortion  of  brain  marked  "  aequisitivenesa,"  is  supposed 
to  be  alono  conwmed  in  producing  the  desire  of  possession. 
3ut  it  ifl  a  corollary  from  forr^uig  argiimenta  that  thii^  de- 
sire includes  a  number  of  minor  desires  elsewhere  located. 
As  ^very  more  complex  aggregation  of  psychical  states,  is 
evolved  by  the  union  of  simpler  aggrt-gatiuns  previoiwly 
established — rcfiiilta  from  the  co-ordination  and  consolida- 
tion of  those;  it  follows  tiiat  that  which  bcoonica  more  esp» 
'  'f  the  seat  of  this  more  complex  aggregation,  or  higher 
iig,  is  simply  the  centre  of  co-ftrdmation  by  whjch  all 
the  simpler  aj^[rregation<i  arc  brought  into  relation.  TTcnce, 
that  particular  portion  of  the  cerebnnn  in  which  a  particular 
faculty  ia  aald  to  be  locsted,  must  be  regarded  aj^  an  agency 
lich  the  various  actions  going  on  in  many  other  parta  of 
)rum  ore  combined  in  a  particular  wsy.  The  brain, 
•^jughout,  evolves  under  the  co-ordinating  plexus 
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that  ift  for  tlic  time  dominant,  an  ag^rregatc  of  fecluigs 
that  is  various  in  qiulity  according  to  the  proportiona  and 
arrangfiments  uf  its  cuiiijMjncnta;  just  as  out  of  Uie  sanw 
oreliestro,  with  ita  maiij  instrumpntg  going  from  momcni 
to  inoiiienl,  are  drawn  winUiiHlions  of  soinula  noir  gravj 
now  gay,  now  martial,  uow  pathetic,  according  to 
iu  which  the  actions  of  ita  parts  are  coK>rdinato(l  by 
poser's  90ori>. 

buying  nothing  of  many  minor  objections  to  the  phrom- 
loRipal  doi'trinp,  wr  t-onrhide  that  however  dofcnaililp  may 
lie  tho  hypothoiiiR  of  a  localization  of  faenltips,  when  pre- 
sented tinder  an  slstrart  form,  it  is  quite  indefensible  under 
the  form  given  to  it  by  phrenologists.* 

•  In  the  first  cdirion  of  The  i^rituipUs  of  Payehology.  tbs  sol 
of  Ihts  Mx^tlon  WM  contAln«d  in  Piut  IV.— forminx  the  coDcluiiooj 
ohApttf  cm  "  The  Foclinga." 
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PgTOmOAL  LAWS  AB  THDS   £StTEKPKETED. 


' 


§  249.  Tlie  final  stage  of  tlie  sjntfcietic  Ailment  has  at 
length  been  reached.  The  task  now  before  us  U  to  com- 
pare the  duduclious  inad'e  in  foregoing  diapterti  fruin  a 
physical  principle,  iivith  the  induct! vely-tstabliahed  luwa  of 
mental  action,  and  tc  see  if  the  two  correspond. 

It  was  pointed  out  in  §  2'23  tliat  the  d priori  law  of  intel- 
ligence would  be  fvillille<i,  and  the  prowth  of  intelligence 
would  be  explained,  iX  it  could  be  abowu  **  that  when  a 
wave  of  molecular  tmneforiDatioii  passes  through  a  nervous 
structure,  tliere  ta  wrought  in  the  structure  a  modification 
sncb  that,  other  things  equal,  a  subeeiiucnt  like  wave  passofl 
through  thia  alnictiire  with  greater  facility  than  its  prede- 
ceasor."  It  was  theroaflcr  inferrwl  from  established  meeha- 
nical  principles,  that  a  ptnictural  cSange  of  this  kind  will 
occur.  And  we  have  since  occupied  ourselves  in  tracing  up 
nervous  evolution  as  an  accumulated  result  cif  eueh  changes. 

Ail  tJiut  remains  is  t<»  olwerve  whether  the  farta  of  daily 
cxporionee  arc  similarly  iiittrrpn-table — whether  the  hypo- 
theiua  ia  furtiier  verified  by  the  agreement  of  ita  corollaries 
with  the  genera  lizat  ions  of  paychologiste  and  with  popu- 
larly-rect^izcd  truths. 

^  250.  The  eongruity  Iwtxvoen  the  establiBlietl  laws  of 
n  and  the  several  imi)Iicationa  of  the  physical  prin* 
lown,  is  conspicuous. 
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Experience  continually  shows  us  that,  other  thing*  equal, 
the  conuexioD  formed  between  two  feelings  or  ideas  thai 
occur  together  or  in  auocession,  is  strong  when  thev  ire 
vivid  and  f(H;hIe  when  they  are  faint.  Thia  truth  a  tus 
ducible  from  llif  hyiHithesis.  In  proportion  to  tJio  atrenpli 
of  the  diaehnrge  passing  through  a  tine  of  unKyninictricallv 
placed  molecules,  will  be  the  amount  of  force  expended  in 
bringing  them  towards  sjinmetrical  arrangement:  so  en- 
abling them  to  convey  the  next  discharge  with  lose  reetat- 
ance.  Wheuce  it  foUo^-s  that  the  more  vivid  the  connected 
feelings  die  more  readily  will  recurrence  of  the  uou  cauae 
recurrt^ncR  of  the  other — the  closer  will  be  the  aseoeiatiai  J 
between  them.  ^J 

It  is  a  proposition  equally  familiar,  that  repetition  of  1^^ 
relation  between  two  states  of  couseionsneas,  presentative  1 
or  representative,  strengthens  their  union.  The  more  fre- 
quently traurition  from  the  first  to  the  second  oecun, 
the  more  coherent  they  become— tlic  more  easily  dots 
the  antecedent  arouse  the  consequent.  This,  loo,  ii 
a  corollary  from  our  hyiwiihcsi-i.  For  tlie  implicalifln 
of  the  argnment  set  forth  in  §  2S4  is,  that  of  the  molecular 
motion  diwharpod  along  a  line  of  isomerically-rhangini; 
molecules  uus,vmmetrically  arraugo<l,  |Hirt  is  paused  oo 
by  each  molecule  to  the  next,  while  part  ia  absorbed  in 
bringing  it  lowanls  Bynmetrica!  rplnlionn  with  ita  neiph- 
bonra.  Hence  of  a  suhrtcquent  like  rlincharge,  more  will  he 
passed  on  and  less  will  lie  absorbed  in  this  re-arrangement: 
there  will  be  a  diminished  resistance  to  the  exciteniejit 
the  one  npr\'nu9  otalc  by  the  other;  and  the  correlative  i 
ings  will  become  more  coherent. 

A  furtlter  fact  fmds  here,  too,  its  explanation.     In 
process  of  connecting  lULMital  stales,  it  is  oltservahle  that 
earlier  repetitions  of  the  relation  between  them  have  great«t 
effects  than  the  later  repetitions.  For  some  time,  recu 
of  a  wwjuonce  go  on  appreciably  increasing  the  rea 
with  which  the  antecedent  excites  the  consequent;  bu 
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iscrcasc  gradually  becomes  less  am!  less  appreciable.  The 
sayiiig  that  jiraftic-e  makes  ]M'rfc'ct  U  but  a]>|,>roximalcly 
true.  The  proficiency  gaiiifd  by  praftice  (aa  we  see  plainly 
in  gatnea  of  skill  wtiioli  fiiriiisli  detinitc  meaimrcs  of  profi- 
ciency) augments  at  tirst  rapidly,  then  less  rapidly,  and  at 
length  scarcely  at  all:  each  iudtWdual  reaches  a  limit  be- 
yond which  repetitions  of  the  ner^'oua  changes  and  con- 
oomitant  successions  of  feeUugu  bring  no  sensible  improve- 
menL  The  physjieal  cause  is  this.  When  a  wave  of  molecu- 
lar  motion  pasees  through  a  line  of  moloeules  that  arc  greatly 
out  of  syitn Metrical  arrangement,  much  of  il  is  al>iu>rl)ed  in 
turning  them  toward  symmetrical  arrangement,  Aa  they 
approach  nearer  and  nearer  to  aymmetrical  arrangement^ 
more  and  more  of  the  wave  jjaases  on — less  and  less  is  thus 
abeorbed.  But  to  say  that  each  molecule  offers  a  diminish- 
ing resistance  to  the  transfer  of  the  wave,  is  to  gay  that  there 
is  a  diminniion  of  the  force  which  tends  to  bring  it  into  jmlar 
relations  with  its  neighbours.  And  since  the  molecule  haa 
inertia  and  is  also  resirained  by  the  actions  of  mirrouuding 
moleenlw,  the  force  available  for  flltering  iti  position  bears 
a  continually -decreasing  ratio  to  the  forces  that  maintain  its 
position;  until  at  length  the  effect  of  thia  re-adjusttng  force 
becomes  insensible. 

%  251.  The  In^vs  of  more  complex  mental  eliangea  are 
nmilarty  interpretable.  I  refer  to  the  phenomena  of  habit^ 
conaderod  under  those  involved  forms  in  which  the  emo- 
tions play  a  leading  part- 
It  is  a  familiar  fact  that  a  course  of  action,  or  a  mode  of 
life,  originally  repuguant,  usually,  iu  course  of  time,  gets 
less  repugnant — eventually  Incoming  indifferent  or  even 
agreeable.  Physiologically  considered,  a  disagreeable  course 
of  action  is  one  in  which  compound  feelings  have  to  issue  in 
compouud  actions,  through  complex  nervous  structures  that 
off^er  considerable  resistance.  The  result  is  that  an  extra 
quantity  of  feeling  (commonly  the  fear  of  pain  that  may 
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roBult  from  non-pprfoniiflnee)  haa  to  te  ov^kcd  Iwforc 
actium  cau  be  fxcilol.    lint  Antxi  tlie  complex  itist'lia 
through  these  complex  channels  reuder  tliuni  gntduall^ 
pennraMc,  it.  rct^ullti  that  the  qtmiitit,v  tif  disagreeable 
scntation  nf  piiin  rctjiiirtHi  to  excite  the  aetiana,  d 
and  at  length  the  pemieahilit^  of  these  channels  may  lir- 
coiiio  such  that  the  spontaneoua  flow  of  ordinary  ft.-eliirfH 
Biifficee — nfly,Uie«e  channels  may  become  needful  fur  thc<nP^ 
di8char:ge  of  ordinary  feelings;  wliich  otlterwiso  diachaT^gQ 
tlicinaelvoB  in  the  purjMMelese  activity  we  call  roetleaanett.       I 

Where  the  inherited  organization  alroady  aiforda  chamwk 
for  the  e^uiy  diaehorgc  of  special  feelings  in  special  acdona  I 
— th»t  is,  where  there  ])re-exi9ts  an  emotion  prompting  a 
particular  kind  of  conduct,  we  ace  that  often -repeated 
passage  of  such  emotion  into  such  conduct  renderg  \eea  and 
leu  reeisUble  ita  tendency  thus  to  pav.  The  more  fre- 
quently the  impulse  is  yielded  to,  the  more  difiietilt  bccomCB 
restraint  of  it;  until  at  length  the  act  it  excites  follows  the 
feeblest  sotieitation  of  tho  impulse.  Truths  of  this  rlaAi, 
continually  illustrated  among  the  lower  impnlfies  and 
illustrated  as  clearly,  though  less  frr^uently,  among  Lb« 
higher  impuLsca,  are  corollaries  from  the  aomo  geoeial 
principle. 

§  252.  From  this  general  principle,  too,  may  be  derired 
an  explanation  of  certain  leading  traits  of  developed  intelli- 
gence, as  diglinguishcd  from  intelligence  which  is  tmde- 
vclopcd. 

We  have  seen  how  from  the  process  of  nerrous  evolntioo 
as  physically  caused,  it  follows  that  actions  become  Ira 
autnmatic  as  they  become  more  complex.     When  but  a    | 
single  afferent  nerve  runs  Ut  a  single  ganglion,  when^H 
issues  a  solitary  efferent  nerve  to  a  soUtJiry  mttscle,  the^^ 
can  be  uo  diwrriminatinn  and  no  variety  of  action.    MTicn 
the  reflex  action  bocomos  compound,  responding  to  more 
numerous  comhincd  outer  stimuli  by  more  numennu  cooh 
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biucd  inner  actious,  the  change  is  in  iucU  towarvla  (lucriini- 
naliim  and  vara'ty  of  avtiun,  and  ojinns  the  way  to  further 
cliuiigC5  in  the  same  direction.  For,  as  indicated  in  ^^  2:{5, 
337,  in  proportiun  as  reflex  actious  incrcaflc  in  complica- 
tion, there  arifle  more  numerous  hesitations,  both  of  the  kind 
that  habitually  precc<Ie  each  eatablished  reflex  action,  and 
of  the  kind  that  accompany  the  partially-foruied  reflex 
actiooB.  SimUarly,  as  we  a^iceud  to  intelligences  in  wbieh 
highly- involved  inipre»iions  initiate  highly-involved  kinds 
of  conduct,  the  Hntoiiialu^  and  ini^tinciive  adjustments  bear 
a  condnually-decpeaaing  rntio  to  the  mass  of  adjustmenia — 
there  is  an  increasinc;  proportion  of  actions  that  take  place 
with  deliberation  and  consciousness,  as  well  as  au  increase 
in  the  amount  of  deliberation  and  degree  of  couscioua- 
ncEs.  What  ia  the  implication  of  this  law  as  apply- 

ing to  different  grades  of  men  if  It  is  that  those  having 
■wcilnlevelojMjd  nervous  eystenis  will  display  a  relativoly- 
niiirked  premeditation — an  habitual  representation  of  more 
various  poi^ihililies  of  cause,  and  conduct,  and  conitctinence 
- — a  greater  tendency  to  siKpensc  of  judgmonta  and  an  easier 
modificalion  of  jud^ient^  that  have  been  fonued.  Thoso 
having  nervous  s^-stcms  leas  developed,  with  fewer  and 
siinplrr  seta  of  connexions  among  their  plexuses,  will 
ghow  less  of  hesitation — will  Iw  prone  to  premature  conclu- 
fli'Hi!*  that  are  difficult  to  change.  rnlikenesses  of  this 
kiiid  appear  when  we  contrast  the  lai^er  brained  races 
with  the  smaller  brained  mces — when  from  tlic  compara- 
tively-judir-tal  intellect  of  the  civilizc<i  man  we  pass  to 
the  intellect  of  the  uncivilized  man,  sudden  in  its  infer- 
ences, incapable  of  balancing  evidence,  and  adhering  obsti- 
nately to  tirst  impressions.  And  we  may  observe  a  differ- 
ence similar  in  kind  but  smaller  in  degree  between  the 
niodea  uf  Uiought  of  men  and  women;  for  woniou  are  the 
loro  quick  to  draw  conclusions,  and  retain  more  pertina- 
aiwly  the  beliefs  nnce  formed. 
Of  kindred  meaning  is  the  difference  between  the  en]? 


turcd  and  the  uncnltiired  of  the  uane  race  and  of  the 
■ex.  Tbe  ediicatiou  of  the  individual  (tising  tlie  wonl  edu- 
cation in  ita  proper  sense)  is  but  a  cnrri-ing  fiirtlier  of  that 
procpas  hy  wtiicli  intelligcncu  in  gt-uerul  has  been  uvolvuL 
It  coiisitfU  in  extending  and  making  bntier  the  corroqxuid- 
cncc  of  inner  relatiuna  to  onter  relations — tiint  tH,  in  OTgan- 
izing  the  combinations  of  ideaa  into  agreement  with  the 
combinations  of  phenomena.  And  its  physical  conoonu- 
tant  must  be  tite  formation  in  the  individual  of  more  m 
tiludiuou^  and  more  iuvolred  connexions  of  ploxiiees.  T 
bniin  of  the  uncultivated  man  as  comiMreJ  to  that  of 
cultivated  man,  must  be  one  in  which  the  routes  taken  bv 
nerrona  dischnrgca  are  le»(  nmneroufl,  Icrb  involved,  1 
varied  in  the  rfsistancca  they  offer — one,  then-fore,  in  whi 
the  nuiulier  of  idea»  that  can  follow  a  given  nnteredcnt 
smaller,  and  the  degrees  of  strength  with  which  thcv  ci 
prammt  tbeinficlves  are  fewer — one,  therefore,  in  which  the 
posaibilitios  of  tlionglir  arc  more  hniited,  and  tlic  lialancio}; 
Iwiween  alternative  coneliL'^ions  le^  easy.  This  is  the  reason 
that  ignorant  iMV)]>h^  gencrttlizo  huxtily,  and  adhere  olititi 
natelj  to  the  ermiiiMnw  cottclusions  baiwii  on  tlieir  seantT 
experiences;  while  the  htghlv-instnicted  man  13  able 
keep  his  judgixieiit  nndecided — wails  for  iuon<  evideui 
contemplates  other  powible  inferences  tlian  tlio  ono  he 
inelinerl  to  ilrnw,  and  is  ready  to  abandon  or  qualify  ha 
conviction  when  he  discovers  fads  at  vHriance  with  iL 

Without  going  further  into  detail,  it  will  be  obvioti'*  that 
these,  and  other  traits  of  progressing  intelligence.  homw> 
nJKC  with  the  principle  that  lines  of  nervoiut  communtcatioa 
are  formed  by  the  passage  of  wavea  of  molecular  motion, 
and  become  the  more  permeable  the  more  frequently  sacb 
waves  are  repeated. 


[•a^l 
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§  3!>3.  Mental  evolution  in  its  higher  stages  show^ 
further  peculiarity  whioh  lias  the  same  general  nature 
admits  of  the  saiue  general  interpretation.    I  refer  to 
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rought  out  by  comparbg  tlie  emotional  chftractera  of  infe- 
■or  and  auperior  iiiiod^ 
We  hftve  soen  that  beginning  with  simple  feelings,  rimng 
clusters  of  feelings,  afti^wnnU  to  rlustors  of  tluwc  chi»- 
n,  and  so  on  to  agjo^gfltea  more  massive  and  more  hetero- 
geneous, the  uerroud  structnres  which  are  their  seats  adrance 
in  complication  by  the  su|M,'r-i>osing  of  new  plexusea  whereby 
prtHjxUting  plexuses  have  their  actions  co-ordinated.  The 
implication  is  that  the  earlier  and  simpler  feelings,  being 
the  ninre  directly  intermediate  Iietween  spwial  oombina- 
tions  of  pxtenifll  stimuli  and  special  combinationa  of  adapted 
'tion8>  are  the  more  independent  of  one  another  and  the 
ore  liable  to  act  separately;  while  as  fast  as  there  are 
olved  those  later  feelings  into  which  the  simj>ler  ones 
enter  as  compvuents,  there  ia  a  decreased  tendency  for  the 
8iui|)ler  ones  to  act  separately.  Jn  other  words,  the  devel- 
ment  of  the  highest  plexuses  is  the  development  of  ap- 
ces  by  which  simpler  plexuses  of  different  kinds  are 
mmulranpoiiftly  exrited,  and  the  different  modea  of  action 
ich  they  prompt,  simiiltatieously  made  nascent.  It  re- 
ts, then,  that  along  with  a<Ivancing  evolution  of  the  feel- 
ings there  will  go  a  diminution  of  fitfulneat  nnd  uncertainty 
conduct.  An  emotional  nature  not  well  developed  will 
mlaiively  impulsive — llie  liability  will  be  for  each  pawion 
to  display  itself  ijuickly  and  strongly,  without  check  from 
e  rest,  and  to  exhan«t  itself  very  soon.  Wliile,  along  with 
gh  emotional  development  Oiere  will  be  little  liability  to 
sudden  outbursts  of  feeling — tJie  eimultanootis  rise  of  one 
or  more  counter-feelings  proper  to  the  circumptancee,  will  in 
most  cases  retard  or  quelify  the  manifestations;  but  the 
conduct  eventually  decided  on,  prompted  by  a  greater  niim- 
bor  of  feelings  srvrrally  leafl  excited,  will  be  more  peraist- 
t.  Here,  as  before,  the  contrast  between  the  higher  and 
lO  lower  races  of  men  fiimi«hea  an  illustration;  and  here, 
as  Wfpre,  a  further  but  less  marked  illustration  is  fur- 
by  the  contrast  between  men  and  women. 
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§  254.  Thus  far  the  evolution  of  neiroos  stroctures,  and 
of  their  funi:tioiiSj  has  been  ooiiidilercd  without  reference 
to  the  varyinfT  jihygiolopcal  conditions  thnt  aiftv-t  the  pro- 
ceeefrom  moment  to  moment,  as  welt  us  from  ^nerntioti  to 
generation.  We  have  spoken  ag  though  the  physiKfil  aetioua 
by  which  nor\'oiis  channels  arc  openwi  and  made  mor*:?  per- 
meable, wjufllly  with  those  hy  which  the  discharges  along 
ostablitihetl  channels  produce  their  respective  effects,  aro 
Actions  always  alike  in  kind  and  degree  if  the  stimuli  and 
the  structures  are  alike  in  kind  and  degree.  But  this  is  not 
the  caao.  Hert'  we  nnisl.  take  note  of  aoveral  ciFeuiiistanccfl, 
general  and  local,  wliich  modify  llie  influence  of  the  same 
outer  agent  on  the  same  inner  part;  and  olserve  the  cor- 
respondence l>ptwcen  the  variations  of  physical  effect  and 
the  accompanying  variations  of  psychical  effect. 

The  better  to  follow  in  thought  the  production  of  these 

variations,  let  us  carry  furtlier  a  comi«ris<^m  before  made. 

When  describing  how  discluiri^  of  molecular  motion  go 

along  lines  of  least  resistance,  and  hy  reiMirring  render  them 

linea  of  less  resisrance,  it  was  pointed  out  that  in  this  resjiect 

there  is  an  analogy  between  the  flow  of  molecular  motion 

and  the  flow  of  a  liqnid;  for  a  stream,  in  proportion  as  it  is 

strong  and  continued,  cuts  for  itself  a  large  and  dcfinito 

channel  (§  224).    That  the  transfer  of  molecular  motion 
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mny  be  properly  ihiis  iwraHeUtl,  we  m«  in  the  caw  of  lli<! 
funn^  of  molecular  niotiun  knuwii  a^  ht-ai  auJ  clectricitv: 
the  conduction  of  whicli  tlirongli  solid  bodies,  i^  i?t)iu|>art>d| 
a  fluw  tbat  takes  pluc*'  more  easily  through  some  subat 
tbiin  tlinmgh  otliers,  mid  wbicli,  in  bodies  having  polarii 
molecules.  pm^eK  witb  Ims  reaiiitauce  in  some  directioiu  iK&n 
in  othere.*  Iteverting,  tlii'ii,  to  tlie  cotnmou  liv| 

thesiB  of  a  ncrvotiB  "  Huid  "  which  muvi-f*  in  nene-'i.-i 
rents  " — admitting  that,  though  the  molecular  motion  which 
workfl  nervous  effwta  i»  not  a  fluid,  and  it.H  tmnHfcr  not: 
current,  tlicy  may  be  conveniently  dealt  with  as  though  iL< 
were;  let  h«  conwder  what  variationd  of  special  penults  will 
arise  from  incidental  variations  in  the  gcncala  anil  oscajie  of 
the  nervous  fluid,  I>et  iih  (H>iitiider  the  ner^'ous  system  w 
an  imiuensety  involved  set  of  channel^  mniie  wide  and  allon- 
uig  an  easy  flow,  some  narrow  and  little  permeable — »omo 
communicating  with  one  another  hy  large  o]>ening^  and 
others  l>y  openinga  through  which  nothing  (iaase«  except 
under  high  prt^nre;  but  all  of  thetn  more  or  loss  pcrmeat 
and  more  or  le*  connecteil.  Let  U9  suppoM  the  ag^ 
of  channels  so  constituted,  to  have  muhiludinous  pUc 
thr<»ugli  which  [t»  contents  eiM'ape  and  multitudinous  pi 
through  wliich  there  come  giiiihea  that  incrcaao  its  content 
and  thai  thrse  jilaces  of  auljtrncrinu  and  addition  are  opei 
in  various  localities,  in  various  numbers,  nud  !n  various 
prepfl — flonu'tlnicR  tlie  suhtraotions  l«?ing  in  cxim-ks  bi 
sonvctinifs  the  additions.  I^t  us  hence  infer  a  consideral 
varialiility  of  preesnrc  in  the  fluid  filling  tlicso  roinifyio^ 
chaiiueis — sonic  excessive  outflow  havinp  now  greatlv  re- 
duced its  pressure,  and  the  large  inflows  having  now  raised 
its  pn-aeure  almvo  the  nsnnl  height.  And  lastly,  let  us  drsw 
the  necessary  corollary  that  at  one  time  its  ebbing  streatiu 
pass  only  along  the  fully  open  and  the  more  pemieobli 
channels;  while  at  a  time  of  high  tide  its  stroams  find  iIie 

•  See  Prof.  Tj-ndaU'f  Uml  m  a  Mode  of  Jlotion,  Chapter  YIL 
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ways  into  leas  permeablt'  chauiielB,  aml^  aided  b}'  local  dis- 
tur)>anoc6,e9capc  cveu  tlirough  the  least  i>eriueablc  cbnnuHs. 
Thus  syiiiboliring  the  physical  at-tiotia  to  which  tho 
nervous  uysteni  a«  n  whole  is  exposed,  let  us  ask  Uow  ita 
functions  will  be  affwted  bv  chaugoa  of  physiological  con- 
ditiuus;  and  how  the  aecoiupuuyiug  subjective  etates  will 
bo  m(Mlitie<l. 


^  :!55.  Take  first  the  gi-neral  vanutioiia  whieh  are  seen 
on  contrafitiug  certain  mental  traits  of  youth  and  age. 

While  waste  and  repair  are  rapid,  th«  ramifying  «et  of 
channels  forming  the  nervous  system,  receiver  such  u  large 
and  (ferj^ctuul  intlux  at  multiludiuuua  puinU,  that  it 
remains  well  filled  not  withstanding  the  large  ctHux  eon- 
tiDUonsIy  going  on  at  uiuluiudiuous  pointit.  The  ingoing 
waves  of  molecular  ninidnn  caused  by  i)eriphpral  impres- 
aion%  liberate  from  moment  to  moment,  in  the  sonfiory 
centres,  birgcr  waves,  or,  as  we  may  hero  call  thorn,  quick 
gushes  of  the  "nervous  fluids"  and  from  the  massive 
plexuses  i)f  the  higher  eentn^,  aroused  by  eombinatious  of 
disturboneea  thus  ariiung,  there  are  added  to  the  contents 
of  the  nervous  dvstcin  mlill  more  powerful  and  continuoua 
gushee.  Considering  first  the  phygiologit-al  reuulli*, 

we  aee  that  the  channels  of  the  automatic  ner\ou«  system  are 
filled  to  overflowing.  The  heart  pulsates  powerfully;  tlie 
alimentary  canal  works  vigorously;  the  lungs  are  well 
inflated;  and  every  glandular  organ  receives  that  continuous 
discharge  which  kccpa  up  the  peculiar  molecular  changes 
carried  on  in  it  Me^mxyhile  the  vuluntnry  muscles,  receiv- 
ing tlicir  share  of  this  abundant  efflux,  are  all  in  etatee  of 
parlial  teiution,  so  producing  attitudes  eharacteriHtic  of 
vigour;  and  they  are  severally  ready  to  contract  with 
great  force,  am)  to  keep  up  their  rontraetions  for  lung 
poriivls.  Among  accompanying  psychical  results, 

we  see  that  the  feelings  ">f  both  orders  are  vivid:  the 
aeuaations  are  distinct  aud  the  emotious  lively.     We  ae« 
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also — and  this  it  is  which  mora  cspeeialljr  conccnis  na 
— that  the  cstablislunciit  of  relations  Ixitwccn  fcdiii)^ 
easyt  and  that  the  relations  when  cstablUbccl  arc  rchitii 
pormSQL'nt.  Aioug  whatever  liues  of  uervous  ooiamunii 
tiuo  ore  u{)ene«l,  dUchargcs  ]>as  Uuit  uru  slroug  because  thtt 
pressure  is  great;  whence  results  a  grt?at  amount  of  molt- 
eular  re-arraiiKcinent  aUmi^  each  linn  taken  l>y  a  disohar^'. 
A  subeoqiifht  lihc  discharfie  putmcs  with  cunipurotivD 
facility;  making  the  antecedent  state  easily  produce  tho 
eonscqucnt  atate — tho  tcmw  of  tho  relation  are  rendered 
coherent — the  memory  of  it  is  gowl. 

The  converse  connexion  of  phenomena  in  advanced  life, 
brings  out  more  clearly,  by  iionlrasl,  the  law  we  nre  eoiifei 
plating.  In  i-omiiiun  with  tlie  ImxIv  at  large,  the  ue 
ayatem  ia  aupplicd  with  poorer  blood  cinnilatcd 
alnwly;  and  hence  when  wnstwl  it  is  le«  rapidly  rcpar 
Ite  channels,  therefore,  receive  from  moment  to  inoment 
feebler  firushcs  of  nervous  fluid;  the  general  pressure  b 
diminiiihed;  and  all  the  various  overflowing  gushes  bcconw 
less.  Tho  physiologicjil   results  are   that  the 

actions  of  tlie  ^acera  go  on  more  slowly.  Digestion  if  not 
positively  ditHciilt  is  a  seusible  lax;  and  the  propulaon  of 
blood  to  the  surface  is  no  longer  active  enough  to  cuntcoi] 
with  any  great  lo»  of  heat.  Throughout  the  mniicnU; 
ty^tm^  too,  the  failing  nervous  diwliarge  is  seen;  alike 
the  chronic  relaxation  of  attitude  and  in  the  quick  fullowi 
of  fatigue  upon  exertion.  Psychically,  this  state  i 

one  in  which  the  fecUngs  aroused  are  It-aa  vivid  and  the  nt- 
lations  forracf!  liotwecn  them  lorn  coherent.  For  reading  a 
strong  light  is  required,  taste  and  smell  become  leas  keen, 
hearing  grows  dull,  and  there  ia  apathy  in  presence  of  cir 
cumstances  which  yiehl  strong  ploasiirablo  emotions  to  the 
young.  At  the  same  time  the  comparative  want  of  cohesion 
between  impressions  ia  shown  in  the  inabihty  to  rceolloct 
the  nniiics  uf  i^ersons,  the  times  of  occurrences,  &e.  And  if 
we  trace  out  the  suocewve  stages  of  failing  memoi^Ti 
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that  thev  follow  tlio  onlcr  infcrablo  from  the  hypothesis. 
Earliest  among  the  related  impressions  which  no  longer  so 
cohere  iliat  one  recalla  another,  are  those  made  by  daily 
triWalitiee — those  rvpnitM-'Uted  in  the  nervous  system  by 
linca  through  which  feeble  discharges  have  but  once  paiaed. 
Intenvting  fitatement^  that  arc  read,  and  passing  events  of 
eoDsiilerable  importance,  presently  ceauci  to  l»e  reeallablo; 
though  like  etateinents  and  events  which  date  back  to  early 
lifo  are  still  recallable:  the  reason  being  that  the  channeb 
of  nervous  eoinmnnication  long  ago  matle  by  the  strong 
gushes  answering  to  the  nvid  feelings  of  youth,  remain 
more  permeable  than  those  lately  made  by  the  feebler 
gushes  amtwering  to  the  fainter  feeliiigii  of  age.  Passing 
over  many  gnidalions,  wc  eume  to  incoherences  of  thought 
in  which  the  place  now  inhabited  ia  confoundeil  with 
places  inhabited  long  ago,  and  the  biiaincsH  of  middle 
life  is  referred  to  as  though  transaciwl  yesterday — inco- 
herencee  implying  that  comparatively  permeable  channels 
are  now  so  far  deserted  that  the  diachargeH  along  them  do 
not  arouee  the  elements  uf  these  familiar  ideas  in  their 
proper  relations.  And  eventually  we  reach  the  extreme 
state,  siniilurly  expHrahlf.  in  which  even  membent  of  llie 
family,  M-ho  have  been  companions  through  Ufo,  cease  to  bo 
recognhsed. 


S  256.  T*t  tis  consider  next  certain  pciieml  psychical 
variations  tliat  accompany  differencea  of  btKlily  conatittilion. 
Some  of  these,  of  the  fnme  nntun?s  as  the  foregoing,  we 
will  glance  at  before  paaaing  to  same  of  another  nature. 

In  conaequence  of  specialities  of  Inheritanee,  specialilios 
of  education,  and  specialities  of  mode  of  life,  high  mental 
manife^itations  of  certain  kinds  may  go  along  with  wcnkncsa 
of  body.  But  clashing  such  ca«ee  as  abnormal  deriationi 
from  that  constitutional  balance  which  is  needful  for  sur- 
vival tlirough  fnturo  generations;  and  limiting  our  ntten- 
tioQ  to  cases  where  no  monatrusity  has  been  proiluced  by 
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undno  forcing  o(  the  uuliviJual  or  bus  anceetors;  wc  shall, 
I  think,  trace  a  i-ouncxion  between  abounding  pbyftical  vi^ 
uur  and  [xiwcr  of  thinkin;;  and  fecUuf;,  06  well  m  between 
sUiggi^hneKi  of  conHtitution  and  eimiimnitivc  iriertnuw,  in- 
tellectual and  emotional  On  the  one  baud  ve  hare 
a  typo  of  man  o\'crflowinj?  with  mu3<'iilur  enorpv  that  gire* 
guperiority  in  ej>»<rtjt,  f^me«,  nnd  feat*  of  utrenpth;  who  ii 
keenly  alive  to  all  orders  of  jtrratiticationa,  aeuHational  ami 
vniotioual;  who  acquirea  knowledge  easily,  and  tx^taitig 
tennc'ioiuly;  aiul  who,  after  leaving  the  acndeuiio  Ii 
thniu^fhuut  which  he  was  niarluHl  by  lliuie  unitLnl  trail 
gains  distintrtion  partly  because  of  bia  mental  actirtty  (not 
Q«ee8aarily  of  a  liigh  order),  and  pHrtly  IweaiLse  of 
•trenffth  of  constitution  which  enabk-s  him  to  bear  inie 
and  prolonged  application.  On  tbc  olbcr  band  vc 
have  a  ty|>e  of  man  whose  bodily  functions  are  ttlow;  who 
from  boyhood  upwards  cares  little  for  active  exerciaei: 
who  even  in  youth  is  iuditferent  to  pleasure*  which  othi 
enjoy  greatly;  who  all  aloup  HiiiIr  h-amiiif^  laboriousi 
who,  in  after  life,  lufiees  into  a|>uibetic  idlenes. 

These  eontniBia  between  men  whoso  nervotu  eytUma 
work  im<ler  high  prcHstire  nnd  under  low  preRsnre 
speclively,  I  draw  lew  for  the  purpose  of  showing  tb 
analogy  to  the  contrasts  between  tiie  young  and  the  olil 
than  for  the  purjHjai)  of  drawing  attention  to  acxwnipanying 
contrasts  of  another  kind.  We  have  ticen  that  when  t 
prcBtiure  throughont  the  nervous  system  is  high,  so  that  a 
di«turbnn(^  which  facilitates  cBcape  along  certain  channels 
is  follnvvc{l  by  a  strong  guah  along  thode  channels,  eves 
though  they  are  not  very  penneable;  there  is  an  easy 
rerival  of  old  connexions  of  ideas  and  a  fonnation 
new  connexions  that  are  very  oohercni.  But  there 
much  more  than  this.  Interwoven  as  the  higher  n 
plexuDCA  are  in  such  ititrieate  ways,  in  corresjwndeDi 
with  the  intricate  interweaving  of  phenomena,  it  neo 
sarily  Uappcna  that  a  wave  of  nervous  fluid  let  Into  oiu. 
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theia,  tliougli  it  csfaiX'S  uiO!;t  largely  along  certain  most 
permeable  channels,  (^'ajR^s  in  port  ulonp;  oilier  ohanncls 
that  arc  leas  pprmoablc.  The  stronger  the  wave  the  greater 
the  numluT  of  these  supplementary  iliBcharges;  and  the 
further  do  all  the  diaeharges,  larger  and  Nualler^  make 
themselves  felt — rushing  out  into  more  multitudinoufl  and 
remote  ramifications  of  the  plexuses  they  enter.  Answep- 
iag  to  this  physical  result  the  payehical  result  is  the  pro- 
duction of  ideas  that  are  more  numerous,  and  more  distinel, 
and  more  discursive.  The  area  of  eonsciouaness  simul- 
taneously widens  and  brightens  as  the  pressure  of  the 
nervous  fluid  increases;  so  that  while  its  near  and  central 
elements  beeome  elt'arer,  elements  more  distant  from  the 
centre  come  into  view.  Betwwn  the  two  ty|)cs 

of  eoustittitiou  above  described,  we  see  such  mental  differ- 
ences as  are  hence  to  lie  inferred.  The  man  wliose  ncr\'on3 
system  works  under  high  prewure  shows  us  an  abundance 
of  ideas.  Tic  has  always  something  to  ?ay;  and  instantly 
finds  words  fit  for  the  occasion.  All  the  proximate  bearings 
of  a  aituatiou  or  an  event  quickly  occur  to  bim;  aud  out  of 
the  several  courses  tvhieh  almost  simultaneously  surest 
themselves,  he  takes  the  appropriate  one.  He  thus  fthowa 
what  we  call  "  presence  of  mind;  "  and  habitually  trusting 
with  sneeefls  to  the  fertility  of  his  resomves,  he  has  courage 
in  facing  difKculiics.  In  the  man  whose  nervous 

system  works  at  low  pressure,  thoughts  come  slowly  in  single 
file  instead  of  rapidly  iu  a  column  fonued  of  many  almost 
abreast.  The  various  [raasible  caueies  and  coude4[uencee  of 
each  act  dawn  upon  him  gradually  one  by  one^  and  some 
of  them  not  at  all;  so  tlint  the  occasion  has  passed  before 
he  has  had  time  to  adjust  himself  to  it.  Finding  that  he  is 
consequently  unable  to  cope  with  men  who  have  "  their  wjta 
abr>nt  them,"  he  leaves  the  erowded  thoroughfares  of  life 
and  takes  to  its  (tuiet  byewa.^'s. 


§  307.  That  general  physical  causes  entail  such  general 
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pBychJcal  differences,  we  wo  not  only  on  eontnuting 
minda  of  the  yoiing  and  old  aa  well  as  thoec  of  the  consti- 
lutiunaliy  vivacious  and  tUo  constitutionaU^  alugguU,  bot 
also  on  contraalittf;  the  exalted  and  dcproseed  coastituiic 
states  of  the  same  indiriduaL 

Most  persons  have  had  experience  of  a  general  pre 
tion  during  which   ploastircs   are  acceptod    apatlietica 
white  thinking  is  a  fatigue  and  the  effort  to  recollect 
fauiiliar  things  repuguaut;  and  along  with  tiiis  dimii 
cohesion  uf  Idean  there  is  a  dimiui^ie^l  number  of  the 
inatcad  of  coming  iu  a  coatiauous  crowd  they  come  as  a 
train  of  stragglers.  ConTerscly,  there  is  an  ex- 

ceptional invigoration,  often  traceable  to  some  faTonrahle 
combination  of  conditions,  ph^>*gical  and  social  (as  an  cxcQ^ 
sion  along  with  uitiniale  friends)  in  which  the  mental  mani- 
festations are  unimuiLlly  vivid  and  abundant  Dvery  tliou^ 
is  clearly  and  quickly  t«ized;  apt  expressions  come  to 
mouth  without  hesitation;  illustrations  are  ready  on  lbs 
inmtant;  long- forgot  ten  wnwilotes  renir;  and  out  of  the 
flood  uf  i(lc»t>,  now  au  broad  and  swift,  there  arc  reudil 
formed  those  complex  combinations  of  likeness  and  diffd 
ence  which  constitute  wit,  even  by  those  who  ordinarily  siT 
not  witty. 

Clearly  tliese  opposite  deviations  from  tfao  mean  stite, 
are,  like  the  othcrn,  inter] iretable  as  caused  by  rclativplr 
tow  preesuro,  and  relatively  high  pressure,  throughout 
nervous  system. 

§  2fi8.  One  other  variation  of  constitntinnal  state,  ocen^ 
ring  daily,  presents  us  with  a  scries  of  similar  effects  simi* 
larly  prmluced. 

The  diminution  of  nervous  efflux  which,  reaching  a 
tain  point,  shows  itself  in  an  increasing  quietude,  lap^inf; 
into  sleep,  is  accompanied  by  a  descending  seriea  of  pdychi- 
eal  activities  confonning  to  the  general  principle  set  fortli. 
When  drowsiness  begins,  there  is  iirst  a  fxulure  of  tfao ; 
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and  more  complex  connexions  of  ideas,  aa  well  as  a  de- 
creased «iiiflutity  of  ideas.  Thought  leaves  its  remoter  and 
JesB-beutun  tracks,  and  eontiues  ita  cxcur^ons  to  tho  mora 
familiar  tracks — common-place  remarks  and  allusions  take 
the  pinrenf  wit  and  t4|>ccuhttion.  Gradtialty  beiwmiiig  lim- 
ited to  a  still  narrower  range,  eon^L-iuusness  is  bv-aud-hyc 
made  up  of  little  else  than  those  almost  autoujatic  interpre- 
tations of  the  iuipre^viiona  raeei^tid  from  things  around 
which  eonstitute  reco^itions  of  them.  And  at  length  when 
the  circulation  has  fallen  to  the  rc(|uisitc  degree,  and  low 
tide  of  the  nervous  cfUux  has  been  readied^  even  tho  phice 
and  the  {>crBons  are  no  longer  known. 

Tho  dreams  that  occur  during  the  cnaning  slocp  prciwnt 
traits  of  like  meaning.  For  eloep-eonsciniisneiiB,  while  dif- 
fering from  waking  eonseionsneas  mainly  in  being  independ- 
ent of,  and  nncorrected  by,  impressions  received  through 
tho  senses,  ditfcrs  also  as  the  ccm^'iousness  of  the  old  does 
fnim  that  of  the  young,  or  that  of  the  inert  from  that  of  tho 
vivacious.  Ita  elements  are  less  coherent  and  less  almiidunt. 
An  ordinan'  dream  is  so  faint  tliat  it  is  not  recallable  unlcsa 
thought  of  just  after  waking;  and  then  only  a  few  of  ita 
ttlofling  scenes  are  reeallable.  Even  these  are  not  coherent 
OTer  any  considerable  space;  but  through  some  accidental 
associations  each  new  act  or  occurrence  leads  off  into  quite 
anotlicr  series  of  acta  and  occurrences — there  is  a  perpetual 
vandering  away  from  what  was  just  Ijeforc  thought  or  ifl- 
tended.  Meanwhile,  the  narroAving  of  the  area  of  consrini»- 
nen  is  shown  in  the  absence  of  those  mnltitudinons  collateral 
thoughts  which  the  sncceesivc  scenes  aro  fitted  to  arouse,  and 
hi  the  consequent  acceptance  of  these  scenes  without  any 
aenee  of  their  absurdity.  To  dream  of  flying  and  not  to 
■napcct  any  illusion,  implies  that  thought  is  limited  to  a  nar- 
row train  of  simple  idess;  and  that  there  are  not  anuiscd 
any  remembrances  of  tbow  antagoniirtio  experience?  Bn<l  of 
tboae  general  conceptions  framed  on  them,  which  are  im- 
plied by  scepticism  and  disbelief. 
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A  venticBtion  meets  us  when  we  compare  the  dnfltiu 
cottiimiiviii^  quiet  circiilution  of  tlic  blooU,  wiUi  tho  di 
Bocvmpanying    tjxnUjd    cin:tilaiioii — either    through 
ayslem  as  a  whole  or  thrimgh  the  hroin  only.     For  uwU 
fiiaditiota  irnpljiof;  a  hif^her  rate  of  iiinlcM^uhir  changi!,  ai 
conaequcntlj  uf  ncr^-oiis  discharge,  tlinn  m  ii^unl  ilurit 
sleep,    tlie   dreaiiis    become    both    more    virid    uiid    nut. 
rutiuual.     Mauy  acts  nru  |>erfortiied  iu  sucTe^ion  with 
view  ti>  some  desired  eud;  and  the  earlier  ineniburH  of 
aeries  do  not  whully  disappear  from  eonBciotuine»  as 
later  ari%.     At  the  »aiuo  time  the  things  done,  the  nK>aiu_ 
used,  the  dithenhicv  overcome,  are  lc«(s  ineonpriious  wit 
wakinfc  pxiwrience;  because  of  tlie  preater  exnirwivrncw 
tliought,  and  the  conaequent  accoui|>tiuuueut  of  cnticidui 
the  uuiiu  current  of  idi-us. 


S  269.  Another  clnas  of  facta  offer  a  kindred  problc 
whirh  admits  of  a  kindred  eolution.    I  refer  to  the  pejehic 
variations  that  ac-t^'ompany  variations  nut  in   tlie  Hiate 
the  nrgnnuan  as  a  whole  but  in  tho  atat4'j  uf  ii»  difTei 
parts. 

fiiven  a  nervous  syftem  in  any  constitutional  ronditi( 
what  will  ha]i[>en  to  the  rust  if  one  portion  of  it  ia  great 
exeitod?  Supposing  lar^  demands  to  bo  mode  on 
ppneral  suppK'  of  nrrvoun  fluid  by  a  powerful  di)>rhnrge 
one  direction,  wliat  will  lie  the  cITeet!;  on  diacharj^cs  in  othc 
directions?  The  question  is  not  by  any  means  ample;  for 
ordinarily  a  nervous  action  i?  accompanied  by  an  in^HpOT- 
ated  piilae  and  a  rfli.'»od  renpirntion,  whence  it  results  that 
being  better  «upplic«l  with  materials,  the  nervoui*  srntem 
pcnerates  more  nervous  fluid.  Fp  to  a  certain  point,  there- 
fore, the  efflux  in  the  pcrformnnee  of  some  one  kind  of  f  u 
tion,  has  the  effect  of  incrcflainp  in!«tenil  nf  diminishing  il 
pcneral  efflnx.  This  is  especially  tho  case  with  those  mod( 
of  nervous  pxpenditnrc  which  bring  with  them  incrcas 
exoitewenta  of  the  aenstationa  and  emotions.    Nevertlieksi 


EVIDENCE  FROM  NORMAL  VARIATIOXS. 


^}iere  is  reason  to  susppct  that  some  effects  such  as  the  hy- 
jthcsis  iiiiplice  are  prmhii'cd. 

When  luuscular  effort  is  suiidenly  pusliwl  to  cxccsg,  say 
t>y  rtniiiiiig  a  Ion;;  whv  at  full  sptHicl  or  by  rliitiUii^  a  inoiiu- 
Itnin  til!  forviti  tij  desist  liy  want  of  bri-'atli,  ilie  |Hiwfr  of 
imktng  ifl  appreciably  dimiuuJicd.     Though  it  reinaina 
feasj  to  unite  ideas  in  simple  cnmbinationa,  it  becomes  dif- 
[ficnlt   to  unite  them   in  complex   combinations — a  metA- 
physical  ^uestiun  demands  a  j^T^^ter  mental  effort  than  can 
te  made.     The  emotions  undergo  a  like  enfeciplenieiit — u 
temporary  apathy  ensues.    That  is  to  say,  an  excessive  ab- 
straction (if  nen-ouR  Ibiid  iliminishea  m  much  Uic  genoral 
^■prcaerure    throughout    the    nervous   system,    that    no    dts- 
^Khargcs  take  place  along  the  lei^  permeable  channels.    It  la 
^Btrue  that  the  iierntiim  of  ihe  Wootl  ia]U  in  arrear,  end  tliat 
diniioiahed  genesia  of  ner\'0U8  fluid  thus  becomes  a  p«n- 
^—cauie  of   tliese  effects;   but   we  ahull   find  evidence   that 
HSt  is  onl3*  a  part-cause.  For  the  alleged-  con- 

nexion of  phenomena  is  quite  elenrly  shown  on  paaaing 
to   those   ner\*ous   discharges    which    have    not   increased 
excitements  of  feelings   88   their   concomitant*.      When 
the  mu«ciei)  and  glands  of  the  alimentary  eaoal  are  at  work, 
the  heart  and  lungs  have  their  actions  raided:  and  the  evo- 
lution of  nervous  energy  ia  thereby  favoured.     Hut  their 
activity  brings  no  such  increased  evolution  of  HPr\'oua 
^Hciierg^v  as  docs  that  of  the  locomotive  organs;  since  their 
^■Bctirity  neither  yields  direct  .sensations,  nor  incidentally 
^nntails  more  vivid  and  varied  perceptions  and  ideafl,  with 
^Hthe   feelings   immediate   and   remote   which   they   imply. 
[HCoDsequently,    the   altblraclJon   of   nervous   fluid    by    the 
Btomaeb  when  food  has  been  put  into  it,  is  an  almost  un- 
compensated deduction  from  the  general  supply  of  nervous 
^—fiuid.    In  youth  tlio  mental  effpct  Is  not  much  felt;  but  in 
^Bntddle  life  and  after,  \re  see  that  the  digestion  of  a  heavy 
■^Tneal  (at  leaiit  in  (he  al»enee  of  social  excitements)  entails 
icuch  a  diminution  of  pressure  throughont  the  ncn'ous 
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svitoin,  llmt  only  the  simple  and  cfthrrmt  relation."  of  if! 
are  f'lniieil  with  fm-ililv.    Pniceasc*  of  tliou^lit  wliirli  imj 
diBrhargm  throiigb  invoLre<l  Kebt  uf  cltMimols  that  are  u 
vpry  jH-nneablc,  an?  performed  witli  diffii'ulty.     There  i 
diaiiicltnutitin  to  mental  work  m  well  as  to  bodiljc  workj 
not  uncommonly,  the  overflow  bo  far  faits  tliat  even 
dimpler  relationi*  of  tfleas  becoming  faint   and    cronf 
thvro  prescutJy  follovra  tUo  unconaciousncas  of  sleep. 


§  2(tO.  More  special  antagonisnis,  nlcin  to  throe  in 
natures  and  efl'euta,  way  be  traced.  A  very  strtjng  ci; 
makes  Mieh  a  draught  on  lhi<  Nipply  of  ncrvoutt  HiihI  an 
inrii|Mli'itiire  the  intelleet  throughout  much  of  ita  hig 
sphere.  Conreptions  that  eomc  in  the  lines  of  prodneti 
and  diBcharge  of  the  emotion,  may  Iw  formf^d  with  faeili 
and  vividness  (thongh  in  aome  persons  even  the.se  fall 
confnsiou);  butconeeptiona  unconnected  with  the  occasi 
especially  of  kinds  that  are  abstract  or  involved,  become  f 
the  time  impossible.  There  Becma  some  reason  to 

think  that,  eonvereely.  great  Dxpemliture  of  energy  in  in- 
tense intellectual  action  is  aecoiupanied  by  a  temporary 
diminution  of  emotional  wnsihility.  Tt  may  be  siupeot 
too,  that  long-con titnui]  intellcehinl  «l»orption,  of  a 
which  has  little  or  no  emotional  excitement  for  its  ad 
pantinent,  leads  to  a  ]>ermanent  enfeeblement  of  the 
tions.  Tndeed,  there  is  nn  anduo^nifui  of  ditTerent  faeullics' 
that  appears  to  neeeaeitale  this — eompeting  with  one  an- 
otlier  a»  they  do  for  mipplica  of  energy  and  materials  from 
the  ftame  general  stock. 

But  the  moat  interesting  and  inBtractivc  aolulton  belong*, 
ing  to  this  gronp,  is  that  afforded  of  the  alK>rrBtioiM  wbi 
emotions  pnxluce  among  intellectual  proeeaaes.  "VVlien 
rememljcr  that  tlie  plexnws  co-operating  in  any  invol 
mental  net,  are  made  up  of  multitmlinous  channels  of  vari- 
ous degrees  of  pemieability,  we  shall  sec  that  the  mental  act 
can  be  properly  performed  only  when  the  discbarges  tbrongh 
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tlin  cn-opcrntin^  p[exii»ri4  takn  plsee  under  tlio  normal 
pressure.  As  before  eliown,  the  Icaal  permeable  plexuses 
are  tbc  first  to  become  functiooally  inactive  as  tbe  prewaro 
diiiimuh«8;  and  here  it  is  to  be  observed  that  for  the  same 
reaeon,  the  least  permeable  parts  of  each  plexus  will  as  the 
prmsure  diminishes  have  their  dischai^es  appreciably  en- 
feebled before  the  more  permeable  parta  But  right  mental 
adjustments,  iuiplyiii^  a(X!uratu  iier\'ous  co-ordinations, 
depend  on  the  niaintenanee  of  due  proportions  among 
the  strenfrthfi  of  the  disK'hargefl;  and  anything  that 
alters  these  pro|)ortion9  interferes  with  the  adjustmenta. 
Necessarily,  then,  a  strong  emotion  disturbs  the  luiel- 
leetual  balance.  IJoth  derangements  of  simj>le  perce|>- 
tions  and  derangements  of  complex  judpiuonts  show 
us  this.  Among  derangoracnts  of  penteptions, 

I  may  refer  in  paA^inp  to  thosn  which  great  fear 
produces — the  misinterpretation  of  visual  impressions  being 
in  this  state  of  mind  very  marked.  But  examples  that  are 
better,  t»eoau»c  the  effects  are  numerically  measurable,  occur 
Among  lliofse  who  play  games  of  skill.  If  when  about  to 
make  a  stroke  at  billiards  any  emotion  has  lieen  raised,  by 
the  presence  of  spectators  or  otherwise,  failure  is  very  apt 
to  result;  and  this  though  the  heart's  action  and  the  mn»- 
cular  tone  are  not  appreciably  affected.  The  cause  is 
Success  presupposes  great  exactness  in  the  ratios 
ong  the  many  combiiic<l  contractions,  and  in  the  adapta- 
tion of  Ihcm  all  to  the  many  combined  impressions;  tbo 
ratiofi  among  which  have  also  to  be  exactly  appreeiatod. 
But  when  a  great  drauplit  of  nervons  fluid  to  the  parts  of 
the  nervous  system  orctipicd  in  an  emotion,  has  diminished 
le  preaiure  under  which  theae  sensory  and  motor  dischargm 
are  made  through  the  co-operating  plexuses,  the  ration 
among  the  actions  of  their  parts  are  so  far  changed  that  tlie 
eoK)rdination  becomes  inii>erfect.  That  among 

those  higher  intellectual  actions  we  class  as  judgments,  a 
^^ikc  disturbance  leads  to  a  like  derangement,  is  olmoiia. 
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Take  a  cam.  To  decide  which  of  Bevpral  roenlta  will  moA 
likoly  follow  8oroc  step,  aaj  id  a  ncgncialioii,  impUcK  reprv- 
■entaliona  of  tbent  »9  e«ii»i?d  by  complex  motives  and  elr- 
CTunstances.  TLest;  licvi'rul  rvtsiilte  rise  in  L-oiuiciotUkiH'w  with 
diffrrent  depccs  of  viviUiitea  aud  [M>rUiiuc-ity;  uud  to  bfr_ 
UevG  that  one  of  them  will  occur,  la  to  fed  chat  thi&  m 
persists  in  coiuciouaneaa  nion:'  decidedly  than  tlie  other 
tlie  greater  persigtence  being  determined  b_v  boiho  pre] 
derance  of  kindred  experiences.  But  due  proportion  ni 
the  tvudoncics  of  tliese  several  n:-i>i-i-»entjitiviii&  to  arise 
continue,  dbiK'uds  ou  tlie  luainleiinntre  uf  the  iioniial  (m 
sure  or  nervous  lluid.  This  is  interfered  with  both  locally 
and  grnerfllly  by  strong  emotions.  In  the  first  place,  the 
particiiUr  oniotions  cxcitcil  in  reference  to  the  question 
isstie,  perturb  the  judgment  by  increa«ng  the  dist-J 
alonj;  thoee  lines  of  roprosentation  that  further  tlielr 
excitement  Id  the  second  place,  those  particular  eumttt 
or  any  other  emotions,  perturb  tho  judgment  by  affcctii 
the  general  Ripply  of  ncrvoua  fluid.  Under  the  high  ti 
which  extreme  elation  inipliee,  tlio  nerx'ouH  dischargctg 
easily  along  the  less  penneabic  channels,  and  tho  feebler 
represent  ntions  are  rniMxl  more  nearly  to  a  level 
stronger  ones,  so  tbut  diwrimination  becomes  less  ftu] 
whence  it  happens  that  improbubic  retsulta  of  a  desirtH)  kii 
arc  thought  probable.  While  under  a  state  of  dcpr 
spirits,  judgment  fails  because  the  proportions  among 
ncrvouis  diivhar^cs  arc  interfered  with  in  un  opposite  way, 

§  2fil.  Fnlly  to  explain  these  last  derangements  of  jnc 
mcnt,  however,  we  must  take  into  account  one  further  cU 
of  reriationB  among  the  mental  nctiviticA.    In  entering 
th)«  class,  I  find  tho  opporttmity  of  redeeming  a  promii 
nmde  in  §  128;    where,  after  propounding  an  hypoihf 
respecting  the  natures  of  pleasures  end  pains,  it  was  liint 
lliat  some  verification  wouhl  l»e  fumi«hed  at  a  later  stage 
the  argument.    We  saw  rca<v>n  to  think  ''  that  while  PI 
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fiurea  and  rains  art-  pnrtJv  cron^tituted  of  tbnKe  loml  aud 
conspicuous  elements  of  fi'clinp  directly  aroused  bv  special 
stimuli,  thej  are  largely,  if  not  mainly,  composed  of  eec- 
ondarv'  elements  of  feeling  arointed  indireetly  by  diffused 
stimulation  of  the  uervoiuj  system."  Here  we  liave  to  coa- 
sider  what  further  reasons  for  tluukiog  this  are  now  appar- 
ent; and  what  further  Rolutionft  they  introduee  us  to. 

That  every  special  ]ileasure  or  [min,  peripheral  or  central, 
does  produce  a  diffused  effect  is  clear.  1  do  not  mean  sim- 
ply that  this  is  a  corollary  from  the  foregninp;  at^nionl; 
I  mean  that  it  is  shown  experimentally.  Beyond  the  famil- 
iar fact  that  each  strong  eensation  or  emotion  affects  the 
acliou  of  the  heart,  we  have  the  fact  that  the  accompanying 
gush  of  nenuus  Hiiid,  spreading  along  all  the  vaao-motor 
nerves,  changes  the  ittAte  of  the  arteries  throughout  the 
whole  body.  Much  more  tlien  lUies  it  spread  through  those 
more  directly-related  parts  of  the  nervous  system  which  are 
seats  of  conscious  actions.  What  remains  here  to  inquire, 
then,  is  how  far  (he  diffusion  is  specialized  according  to  the 
nature  of  the  feeling. 

In  treeing  out  the  genesis  of  emotions,  we  have  seen  that 
the  plexuses  which  co-ordinate  certain  clustered  impressions 
received  from  without,  with  the  combined  actions  appro- 
priate to  them,  are  neccttMtrily  cutanglcil  with  kindred 
plexuses  that  perform  kindred  co-ordinations.  We  have 
inferreil  that  when  a  particular  plexiis  is  excited,  it  im- 
mediately excites  the  nia><s  of  kintln>d  pleinisos  with  which 
it  is  organized — the  result  being  that  the  feelingii  proper  to 
this  mass  of  excited  plexnscs  are  aroused,  and  in  their  nml- 
titudinoiLS  but  vague  aggregate,  constitute  the  accnmpanj- 
ing  emotion.  But  the  process  does  not  ewl  here.  TliM 
nuuB  of  plexuses  thus  excited  has  to  discharge  itself;  and 
the  question  now  to  be  asked  is — what  gtmeral  directions 
will  its  discharge  take,  and  what  will  be  the  general  na- 
tnre  of  the  prodnccfl  feelings?  The  answer  is  this.  Any 
excited  mass  of  plextises  n-ill  discharge  itself  into  the  nuisscfl 
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of  plcxuBCe  with  wliich  it  has  most  in  cnniman,  and  these 
into  others  similarly  rohitcd  to  thcin.     Now  tlio  plexnau 
in  which  one  kind  of  plcamireblo  emotion  w  scittixlf  most 
IiBVc  much  in  otnnioii  vritL  the  plexuws  in  wUieli  some 
othiT  kimU  of  pk-uHiiraMe  emot)on«  are  aexted;  seeing  that^ 
tho  external  pluxuaes  of  phenomena  to  wluck  ihe^  refi 
bare  murh   in  common,   and  fr(^ll]e^tly   occur  tof^ctb 
The  smiles  and  toncii  cxpre8}«ing  affection  ara  npproaclii 
bj  tboso  oxproaaing  appmlmtion.    The  natural  language  of 
apprabatinn  k  a  gotx)  deal  like  the  natural  Inn^mge  nflB 
benevolent  fcoling.    The  manner  of  ono  who  acta  kindly  to^ 
lu  ig  similar  to  the  manner  which  on  many  pa«t  occanona 
has  prL'ctHled  and  accompanied  the  receipt  of  kinducaHs, 
and  arouAcs  a  dim  consciouances  of  pleasures  that  arc  fot-j 
lowed — perha|M  of  agreeable  society,  perhaps  of  benuiifc 
scener}',  i)erlia]>s  of  tield  sports,  perhaps  of  all  these,    iut 
duntly,  tiien,  tho  tendency  is  for  any  one  pleamirahle  emiv^ 
tion  to  discliargc  itself  in  ]>flrtially  exciting  pleasurable  emo-  ^ 
tiong  of  other  kinds;  so  that,  more  or  less  rcmot«lr,  allM 
kinds  of  pleasureB  come  to  Iw  ideally  preaentw!  in  a  faint  ™ 
way.    But  since  besides  being  faint  they  arc  bo  muldtudi- 
nouH  and  so  various  in  quality,  the  resulting  consciousoea 
i«  wholly  indefinit«:  and  can  be  dr»'ril)ed  only  aa  a  aeiuB 
of  satisfaction  or  of  happiness.     Similarly  with  paint.    A 
particular  form  of  bodily  mffering  produced  by  internal 
derangement,  is  linked  by  near  reaemblanoe  with  other 
forms  of  bodily  suffering  so  produced;  some  of  these  by 
their  localities  and  qualities  are  aaaoctftted  in  conscionsoesB 
with  the  i>iiins  caused  by  external  cntfl  and  bmiHia;  anino 
of  these,  again,  are  connected  in  experience  with  the  Jm- 
preauona  roceive<l  from  creatunw  alwut  to  inflict  boilily 
injuries  on  119;  and,  of  such  impressions,  sonie  have  much  ii^H 
common  with  those  received  from  men  who,  if  they  do  nofl^ 
threaten  bodily  injuries,  are  likely  to  do  something  that  will 
bo  ixwitively  or  negatively  painful  to  us  in  ita  uUimaM 
results.    Ucncc  a  spoclul  pain,  or  rather  the  liberated  oerTi 


hiW  wliirli  OTPurTPTJce  of  it  iinpHt-s,  dlst^harging  it«*lf 

lines  of  least  resistance,  partially  awakens  itleua  of 

pains,  and  through  these  a  vaguer  coDHciooKnesa 

pains  mure  distantly  rplateil,  till  Uy  its  iiltimaii'  diffusion 
there  is  generatod  an  ohacurc  feeling  of  distwmfort  or  un- 
happineas.  And  hence  resulta  tlic  peculiarity  before  pointed 
out  (§  128)  that  the  total  consciousness  prcxlucod  hy  a  par- 
ticular pleasure  (or  pain)  is  much  more  like  tlie  total  con- 
sciousnew  produced  by  other  particular  pleasures  (or  paius) 
than  IB  the  initial  feeling  which  arouses  it  like  the  initial 
feelings  which  aroiuc  itiem. 

By  joining  with  tlm  conception  the  inferences  rcache<l 
above,  it  becomes  possible  to  account,  for  a  remaining  psychi- 
cal roriation  of  a  .seemingly  mysterious  nature.  Uow  dooa  it 
happen  tliat  a  certain  titate  of  the  cimilation,  or  of  tho 
blood,  or  of  both,  causes  in  coosciousueea  a  predominance 
of  painful  ideaK  and  a  vuguc  feeling  4if  lui^ery^  while  an- 
other stiite  of  the  cin-ulalion,  ur  of  the  blood,  or  of  both, 
rauflce  a  predominance  of  pleaiiurable  irioas,  backed  by  a 
general  sense  of  content  or  even  of  cxhilaradon — and  thU, 
too,  in  presence  of  the  aame  circunwtancosf  "We  find  no 
angirer  in  any  recognized  lawB  of  psychical  action;  nor  does 
»ny  answer  seem  deducible  from  established  principles  of 
nerve-phyfdology.  \Vc  shall,  however,  find  an  answer  in 
tlrnt  synthesis  of  the  two  which  we  are  here  pursuing. 

The  diffusion  of  nervous  discharges  is  ordinarily  still 
wider  that  I  have  just  described  it  to  be — is  indeed,  aa  at 
first  indicated,  universal.  When  the  initial  feelings  are  of 
a  pleasnrahle  kind,  the  diffusion  is  pred(miinaniiy  in  tho 
direction  of  associated  pleasurable  feelings;  and  conversely 
when  the  initial  feelings  are  of  a  painful  kind.  Hut  tho 
difTuaon  is  never  exclusively  in  either  direction,  liccauso 
tho  initial  feolinga  of  either  kind  are  not  se|uirahle  from  ae- 
companving  initial  feelings  which,  if  not  of  the  opposite 
kind,  are  still  of  a  kind  related  to  both — namely,  the  in- 
different feelings.     The  sights  and  sound?,  the  sensations 
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of  touch  and  mu»c»ilar  tenrion,  wliich  form  tli^  mn'M  f>f 
tlrfinitc  (rotiM'iuUKnras  from  iiioui(?nt  to  uioiui^tit,  ar«-  t: 
nccted  in  experience  with  both  plcasurcH  and  puiu;  and, 
iinletM  when  cornl>inc<i  in  partimlar  wa\'H,tlicv  tund  tu  uqum 
ideas  of  the  one  kind  tut  much  us  idniij  uf  tlic  oUter.  Oi 
nanly,  therefore,  that  background  of  consciousness  wl 
uonAtitutes  our  "  state  of  mind,''  as  distin^iahcti  from  tfoT 
passing  sensations,  |>erception»,  and  ideas,  is  a  uctitra) 
pound  in  which  the  aggregate  of  periietually-iuscooi  pt 
Buriihitt  feelings  is  filled  with  the  aggregate  of  [>cr]>emi 
natK^nt  |Miinful  feelings.  Kqtianimity  may  be  coui]>aredj 
whitn  light,  whieh,  though  composed  of  nutnerous  eolr 
is  colourteae;  while  pleasurable  nnd  painful  moniA  of  nnnrf 
may  bo  compared  to  the  nioditicntions  of  light  tliat  resuJl 
from  increutung  the  pro[>ortions  of  tmme  rayis  or  decreaeiiig 
the  proportions  of  others.  "  But  how/'  it  will  be  asked, 
"  doc«  tbi^  interpretation  help  us  to  explain  the  gcntais  of 
mental  depreaeiun  and  uieniHl  elation^  Following  out  the 
simile,  may  it  not  be  said  that  aa,  by  intensifying  cnmbi»- 
tion  we  tncrpaw  the  brilliancy  of  the  lijjbt  withont  altc 
it«  (piality,  »o,  by  exalting  iiervona  action  we  ought  siui| 
to  inrreapc  the  vividness  of  eonsciousnei»  ivithout  altering  it< 
quality?  "  The  reason  for  answering  in  the  negative  U  tiii*. 

One  of  the  laws  of  asaociation  is  that  Uic  stronger 
feelings  connected  in  experience  the  more  easily  does 
one  subsequently  recall  the  other;  and  the  phyaieal  counted 
part  of  tliis  law  we  have  found  to  be  that  tho  channel  ti 
by  any  nervous  discharge  is  ronde  tlie  more  permeable 
proportion  as  the  discliarge  is  axigmented.  Xow  ]>aim 
geucml  ure  more  intense  than  plcMUures  iu  general.  Indc 
as  WBH  pointed  out  when  treating  of  the  t^vo  (§  123),  paioa 
of  tho  jHHilive  order  result  from  tlie  cxonwes  of  acti< 
which  in  lower  degrees  are  pleasurable.  Other  thinjn 
eqnnl  then  (that  is  to  my  the  eomparison  being  made 
tweeu  ])le&8ure8  and  pains  belonging  to  the  same  class 
that  have  been  similarly  repeated  in  expcricnoe)  the  ida>  i 
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follows  its  antecedent  into  conacioui'uess  more  re-adily 
than  the  idoA  of  pleasure.  On  the  other  haml,  pleasures, 
tliougU  leas  inteiue,  are  more  nuineruus,  and  are  mure  rari- 
ously  linked  with  other  elements  of  mind.  Settinjr  out  with 
the  lUBAs  of  indifferent  feelinpt  forming  our  onlinary  jier- 
eeptive  eonsiMousneai,  we  may  say  that  in  the  "  state  of 
mind  ''  wliich  is  its  background,  there  are  nascent  a  small 
number  of  painful  feelings  that  are  strong,  a  latter  numl)er 
of  plcasmrable  feelings  that  are  less  strong,  and  a  much 
larger  uuuilter  of  feelings  that  are  but  uliglitly  pleasurable: 
their  reepeetive  cohesions  with  the  indifferent  feelings  be- 
coming, for  the  reasons  given,  leas  strong  aa  they  become 
more  numerous.  This  being  understood,  we  have 

now  only  to  ask  how  variationg  of  ]>rcssurc  througbout  the 
nervous  system  will  operate,  to  reach  the  solution  we  seek. 
"When  this  preaeure  is  high,  the  le«a  pornicable  linos  of  dia- 
charge,  answering  to  the  feebler  aiisoeialions  ainong  our 
pleasurable  feelings,  are  filled  by  the  cs*caping  currenta; 
and  the  aggregate  of  faintly-aroused  ideas  of  pleasure  grows 
in  extent  as  well  as  in  gtrengtli.  As  the  pressure  augments, 
this  diffused  eonsciouaness  of  pleasure  bears  an  increasing 
ratio  to  the  diffused  con.-iciousncss  of  pain— so  pro<lucing  in 
ita  ascending  degrees  a  sense  of  satisfaction,  of  happiness, 
of  joy  for  which  no  reason  can  be  given.  Contrari- 

wuD,  a  failing  genesia  of  nervous  fluid  being  followed  by 
ceanation  of  the  efflux  along  the  least  permeable  lines  of  dis- 
charge, and  presently  by  ita  cessjation  along  lines  next  to 
thmie  in  their  Rniall  permeability,  it  inevitably  happens  that 
aa  the  pressure  goes  on  diminishing,  the  aggregate  of  faintly- 
arouaed  pleasurable  feelings  bears  a  decreasing  ratio  to  the 
aggr^ate  of  faintly-aroused  painful  feelings.  And  when 
llie  pressure  has  fallen  bo  low  that  current.''  pass  only  along 
very  permeable  lines,  it  results  that  the  diffuse<l  conscious- 
neas,  or  vague  background  to  our  definite  perceptions  and 
ideas,  comes  to  be  composed  mainly  of  the  aggregnto  of 
faintly-aroused  painful  feelings — so  producing  gloom,  and 
pundlcas  fear,  and  despair. 


CHAPTER  IX. 


KTXMurcc  raoM  aunorual  vAoiATio^ni. 


§  2C2.  In  caiue  ami  cf>nsequonoc,  the  case  with  w 
tbo  last  ehapicr  cUism)  intnxlucce  lis  to  variationii  of 
abnormal  vlnta.  States  of  b<xly  and  miml  like  tliil 
dcflciribut),  passing  from  the  teinporaiy  into  tLe  [loniiaiient, 
bivxpiiie  mTVoiw  diaoniors;  presenting  ns  with  many 
pHvcliical  dii^turlmnoos  accompanyinf;  many  physical  di»> 
turlMincofl.  ^^ 

Wc  nwd  not  trac«  over  a^ain  in  theae  eases  the  ralat^H 
Letwvcn  decn^used  geneeis  of  nerrous  fluid  and  fallnrc  of 
nientiil  power;  for  the  relation  is  substantially  liic  sameu 
that  wliirh  we  havn  traet^l  in  tlic  aged  and  tn  the  constitn- 
lionally  shigpah — then?  u  a  like  failure  of  memory,  a  likr 
narrowing  of  tlie  area  of  con»eioiiRno7»  as  flhown  in  dimin- 
ialied  exnirsivencaa  of  thought,  and  a  lilce  want  of  rt^adintai 
in  moiuents  of  emergency.  But  there  is  one  other  trait  of 
nervous  debility  not  hitherto  pointotl  out,  on  w}ii«'b  a  few 
words  may  be  said.  I  refer  to  the  accompanying  change 
character,  or  modification  of  the  emotional  naturo. 

Even  amall  ebhings  of  the  nervoiia  fliiid,  hardly  to  he 
called  abn{)nna],  produce  slight  mtMlifications  of  this  ki 
as  ia  observable  in  children.     The  highest  co-onlinatii 
plexuses  1>eing  in  them  the  least  developed,  children  be 
more  quickly  than  adults  any  defective  action  of 
plexuses;    and  they  liabitually  da  this  when  the  gcnenl 
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iCTTous  prcasuro  k  below  par.  Slaji^fi^lincsa  of  the  ali- 
mcnUry  c-atul,  implying  purtial  failure  of  nutrition  and 
decreased  gcTiesiB  of  cncrgx-,  is  accompanied  by  frctfulness 
— l>y  a  display  of  the  luwtr  impulsea  ujicuntrolled  by  tlie 
higher.  It  is,  Luwerer,  in  the  clirunically  nervous, 

wboec  blood,  deteriorated  in  quality  and  feebly  propelled, 
fails  to  keep  up  a  due  activity  of  molecular  eliange,  tbut  we 
see  this  cunuexiou  of  plienumena  most  elearly.    The  irasci- 
bility of  [ter^tiis  in  this  etute  is  matter  of  eomiiion  remark; 
d  irascibility  implies  a  relative  inactivity  of  tlie  aiiperior 
feelings.    It  results  when  a  sudden  discharge,  sent  by  a  pain 
or  annoyance  through  those  plexuses  which  adjust  the  con- 
duct to  painful  uud  uiinoWng  agencies,  is  uxmccompauied 
by  a  discharge  through  Uiuae  plexnses  which  adjust  the 
conduct  to  many  cirenraatajices  instead  of  a  single  cireura- 
tauce.     Tliat  defieiem.  genosis  of  nervous  fluid  aceounta 
'or  this  loss  of  emotional  balance,  is  a  corollary  from  all 
that  has  gone  before.    The  plexuses  which  coordinate  the 
defensive  and  destructive  activities,  and  in  which  arc  seated 
the  accompanying  feelings  of  antagonism  and  auger,  are 
inherited  from  all  antecedent  racea  of  creatures,  and  are 
t^hcn'foro  well  orgnniEcd — so  well  oi^ni/cd  that  the  child 
^Ki  arms  shows  them  in  action.    But  the  plexuses  which,  by 
^Bonnecting  and  co-ordinating  a  variety  of  inferior  plexusce, 
^ndapt  the  l>ehaviour  to  a  variety  of  external  requlrementa, 
have  been  but  recently  evolved;  so  that,  beaiJes  being  ex- 
I      tmndve  and  intricate,  they  are  formed  of  much  less  perme- 
able rhnnnelH.    Hence  wlien  the  nervoua  syi?teni  is  not  fnlly 
cluirgcd,  these  latest  and  highest  structures  are  the  first  to 
'      fail.    Instead  of  being  instant  to  act,  their  actions,  if  ap- 
I      prociabic  at  all,  come  too  late  to  check  the  actions  of  the 
bordinate  structures.* 


•  A  rcriftcNtion  cMins  worth  iiAminfr.     Th«  sIciTileflsTlMS oft«n  »COi>m' 
jmtiTinjc  n«rvouii  debility,  inniet  imm  leadn  to  thp  occ«von«I  use  of  inoT|ihH. 
.  (loM  o(  this  la  «io«w  of  the  dmiI.  oausinB  undne  iHTrnns  itiinTililion 
■vnali,  with  ezBitcai«at  of  tbi  hoatt's  utiuu,  (■mails  a  BabficquDiit 
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g  283.  Among  deviations  towards  a  morbid  sUto  oE 
opposite  kind,  let  ua  first  note  siifli  m  arc  Bpt  W  follow 
porary  and  Inrnl  rxritationtt.    '1'beao  arise  by  inaeoiaible  i 
out  of  llic  ordinary  devifliti:)h«  which  accompany 
activity.  ^^ 

Kiu'h  part  of  the  brain,  like  the  brain  aa  a  whole  aod 
like  every  otbcr  organ,  requires,  during  the  perfoni ■&□<.%  uf 
its  function,  an  nn^neutcil  sii[)])ly  of  blood.  And  of  i 
cerebral  plexua  it  doubtleaa  holdii  as  of  a  ^land,  that  when 
called  into  action,  the  atimuliis  sent  to  Uie  vaao-motor 
eentTG  is  reflectml  to  the  Tcaaola  of  the  pnrt,  in  socli 
vTuy  as  to  cause  dilatation  of  tliem.  During  hraltli, 
and  wheu  tho  plcxua  has  not  been  too  persbLently 
axereiHcd,  thi»  increased  flow  of  blood  through  it  ecam 
Boon  after  the  dcniaud  ceases.  Dut  extreme  continnaiHS 
of  the  activity  even  in  those  who  have  weli-toncd 
vascular  avHtcniii,  and  very  moderate  eonliniiancc  of  it  ia_ 
those  wb««e  vascular  nystetiis  are  rolaxerl,  leads  to 
congestion  lasting  for  a  ronsidorable  time;  and  there 
beeun  a  more  or  leas  abnornml  gene«is  of  the  comilati^ 
states  of  eonsciousncaa.  Strong  perwjns  frequently  illns- 
trato  thifl  tmfli  on  landinpr  after  a  eea-voya^  of  a  day  or 
two:  t1icy  f'oiiiinnc  for  lioiirs  fx>  have  ilhii^ive  perrcjniou 
of  rolling  and  pilcliing.  And  where,  as  in  nervous  people, 
tho  f*rcbral  blood  ve*iel«  easily  lose  their  contractility,  it 
commonly  happens  that  a  subject  discn»«l,  or  even  thought 
about  witb  much  intensity,  monopolizee  conaciousnees  for  a 
long  time  aftenvanln  in  npite  of  efforts  to  exclude  it — 
often  thus  preventing  sleep.  Such  congentions  of  cerebral 
plexn!!C»  have  variona  dogroes  of  duration — occaidoDally 

(tirthrr  rloomuv  in  tbo  gRDOsli  of  ni^TTQua  flnM ;  and  thti  {nit*l4litj  »nd 
cxplniiivenosB  thon  bfcomp  irrrater  tluin  iisnnl.  I'here  m»ma  naaan  lo 
think,  too,  thikt  hnbitiinl  of>lnm-f  ntcr<.  in  whom  thi«  «or»t  fitau  hu  boai 
mmld  chronic.  hAvo  thM«  hiKh«st  plAXH»fl  altnnsi  panilrt^d;  an^  tn 
thuR  iM'rrrt  of  (ho  fMtlln^  whkh  aliotiUI  Kiljiiat  Ihnir  cnndiK-t  tn  Etiir» 
molrr  *nil  inoni  <>ain|il«K  beuing*.  The  lirw  of  Coloridgo  and  D* 
QninoejT  furnish  Ulastrations. 
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nng  perversions  m  ihe  currents  of  ideas  persistent 

[enough  lu  uttru(^-t  tliv  notice  of  thoiie  amuiid.  We 

Ind  here  a  further  verititiatiott  of  the  hypothesis.     Blood 

?ing  luH'ilfiil  for  iho  performance  of  fiim^tion,  and  the 

Jctivity  of  function  licing,  other  things  equfll,  projmrtionnte 

the  aupplv  of  Wootl,  it  naturally  happens  thflt  a  continu- 

loe  of  the  aiipi'ly  afltr  tlie  deiuaiid  for  f  imction  has  ceaiwd, 

iiiiiea  imdne  readiness  to  resume  function.     When,  among 

10  data  of  psyeholo^,  wc  dealt  with  relations  between 

jlood  and  ncn'oua  at-linn  and  feeling,  we  saw  tliHt  an  exceas 

^of  blood  at  the  periphery  of  the  nervous  system,  as  in  an 

inflamed  part  of  the  skin,  i«  accompanied  by  extreme  ai'nai- 

iveneias:  the  molecular  change  then  set  up  in  the  dis- 

irbed  end  of  a  ner\'e,  is  so  great  as  to  send  an  unduly  |>ow- 

rful  discharge  to  the  |Mint  when;  feeling  is  aroused.     If 

wp  transfer  these  conditions  from  jwriphery  to  centre,  we 

at  oner  svc  how  this  abnormal  genesis  of  ideas  results.     As 

nerrons  disrharges  of  all  kinds  are  diffnsfHl  and  rt'-dlfTusod 

nil  tliey  oflFeet  the  whole  nervous  system,  we  m«»t  re- 

every  sensation,  every  thought,  every  emotion,  as  a 

jpegator  of  diaturhanccs,  strong  or  weak,  throughout  the 

Cerebral  ma^isce.     The  reverbenition^  reaching  ]}|cxuae9  in 

leir  "rdiiiarv  sdttes,  dnnv  fnmi  llicni  but  feeble  reaetions, 

knti  accompanying'  fiiint  fidditions  tn  the  general  hrtdy  of 

ituMuoHsncsa.    But  when  rJie  reverberfltions  reaeh  pleTniacs 

latle  unduly  (Sensitive  by  the  presence  of  much  blood,  the 

eaclions  of  their  elements  are  unduly  stomg — the  gushea 

of  nerrous  llnid  lilKriitcd,  escaping  along  the  habitual  lines 

(if  diivliarge,  arouse  the  correlative  states  of  eonsciousncas 

lot  faintly  but  vividly;  and  these,  standing  out  fmm  tho 

lekgniund    nf   eonaeionsnesB,    become    the    prednminnni 

thnuglits  and  feelinga. 

If  these  physical  pmcesses  are  extended  to  the  whnle 

•'•*  there  nwilt  multiludlnous  vivid  ideas  not  of  one  kind 

many  kinds.      All   the  cerebral   plexnups   l>eing 

by  excess  of  blood  tuiduly  scn«tive,  as  well  as 
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initiators  of  iinchily  strung  iltHtiirUincee,  cfmsciouaiuM 
couifd  H  tui'nmt  of  inteDse  tliouglils  anil  fovlmgH;  and  U 
instead  of  congestion  we  ha^'e  inilaitimatiun,  onlcr  and  jiro- 
portton  anionfT  the  thonghta  and  feelings  are  quite  lust — 
tbtfif  lii  deliriniii. 


§  304.  From  temporary  insanity,  ptirtinl  or  gem 
tlie  kind  O4iiist-0  by  |partia)  or  gcnt-ml  df  run gemcnts 
oulation,  congestive  or  intlnmmntory,  through  the  ecri'bnl 
plexUMw,  \VR  |mR6  to  (tie  kind  of  iMTnianfnt   insanity  ill 
enaues  when  siu-h  derangomenl^  of  »_'iR*nl»iion  Ivtromc 
manenL 

If  tiutritiuii  of  a  cerebral  plexus  is  much  raisrfvi,  or  uiucS 
allured  in  kind,  by  great  excess  of  blood,  the  thoughts 
feelings  initiateil  are  likely  to  bo  intensified  to  a  d( 
that  confliitiiten  them  illnttions — we  get  monomania.  Car 
ing  out  the  analogy  above  indicated,  we  may  say  that  us  i 
touch  on  an  intlanind  anrfaee  of  akin  aronscn  ba  mneh  feel- 
ing us  a  eut  would  ordinarily  do;  bo  a  hyperfpmic  nprvoni 
plexvig  exeitcd  by  mn\o  slight  disturbance,  resrt»  as 
violently  a»  it  would  ordinarily  do  only  after  a  rci 
strong  distnrliance:  the  correlative  psyehii-al  eifeet  belt 
the  proiluction  of  idens  that  are  nndnly  vivid — no  v'm 
soniE'timcs  as  lo  be  scart'ely.  if  at  all.  distingnishable  fr 
perceptions.  Supposing  this  state  fasts,  structural  chanf 
occur  in  all  the  tifwucn  implicated.  (Ipcatty  cxfllling  f«ii 
time  the  rate  of  moleeiilar  cimnge,  pro«btnng  thiokenin:;  at 
deposits,  and  leanng  a  degradation  of  structure  ineonuE 
with  the  due  discharge  of  function,  the  h}*pvrffirai]i  am 
after  making  the  correlative  payehical  states  unduly  vii 
end  in  enfeebling  them — so  entailing  a  changed  form 
mental  ftffcclion. 

If  n  chronie  vascular  derangement,  or  derangement 
nutrition  otherwise  caused,  extends  to  many  or  all  of  tlie 
cerebral  plexuses,  general  insanity  would  seem  fnirly 
ferable.    Should  it  la?  said  that  a  deviation  fmni  the  iinr 
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ite  of  tiwuc-raetamorpliosig  thi'oughout  tlie  cerebnim  at 
large,  eitber  by  incrcaM;  i^r  deereflt<e,  wciulil  seem  ualy  to 
iiecc«dilat('  a  <:orn>t>[H>niliiig  exaltation  or  depression  of  all 
the  menial  powers,  and  not  ii  (icrangcmcnt  of  thcni,  I  reply 
as  before  (g  260)  that  dernn^pinpnt  of  them  is  implied  by 
ly  disturbance  of  thv  pntji^iftum«  among  the  int«nsiti68  of 
ites  of  consciousness  nnd  tUat  such  disturbance  is  t-aiised 
by  anything  that  niodilies  them  all  indiscriminately.  If  the 
strengUts  vi  the  nerA'oui»'dischai^;ee  arc  so  raided  that  tlioM> 
passing  along  the  less  penueahlr  channels  mt  np  inoloenlar 
chan;^,  and  arniuw  correlative  feelings,  almost  or  quite  as 
strong  as  the  sensations  aroused  by  peripheral  stimuli,  the 
gradations  tliut  normally  exist  among  BtatCB  of  con^iousness 
Jn  respect  of  their  degrees  of  vividness  and  degrees  of  co- 
ftion,  are  either  destroyed  or  geriously  altered — ^judgment 
fing  |>erverted  to  a  proportionate  extent.  And  a  perver- 
\i}n  of  jtidgmeul  will  likewise  result  if,  from  an  opposite 
iical  cause,  some  of  the  states  of  conscionaneiu  become 
faint  or  d!sapj>par. 

It  is  needful  to  add  that  though  thus  far  chronic  vascnUr 

derangements,  and  derangements  of  local  nutrition  entailed 

them,  have  been  named  as  causes  of  insanity,  the  impU- 

ition  that  they  are  the  only  eauHe^i  is  by  no  means  intended. 

Effete  matters  may,  if  they  aecnimilaie  in  the  blooil,  produce 

Piolecular  disturbances  in  the  nervous  centres  through  which 

ley  are  continually  carried;  and  molecular  disturbances 

set  up  will  have  for  their  concomitants  disorders  of  the 

Rental  alatew.    Or  instead  of  a  normal  product  of  deeorapo- 

!tion  that  has  not  been  duly  excreted,  some  introduced 

_vim8,  or  some  morbid  matter  iiriaing  from  eouylitutioual 

190,  majt  by  thus  acting  as  an  irritant,  perturb  the  cur- 

pnta  of  thoughts  and  feelings.     Thai  an  impure  blood  ia 

itua  posaible,  and  indeed  a  probable,  cause  of  insanity,  we 

£iid  good  reason  for  believing. 

g  3G5.  For  we  bring  on  a  speciea  of  temporary  inflenity 
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by  pntting  c^^rtain  pni!inn:3  intn  the  hlitoil.  Siibstanrra  which, 
like  tii'iiim  unj  liashiiili,  oxalt  the  rato  nf  inokvular  ('hllt^tc 
in  tbc  nervoiiB  contres,  so  intrneifv  the  feelings  and  iil«as 
Hs  to  cuu«e  iltunoiu. 

[  ncMxl  not  follow  ont  In  detail  tlic  porallcliam  between 
efTeets  of  incrcaiMxl  prraenro  of  ncrvoas  fluid  producut] 
tho*e  Arxiga  and  iticivaMHl  prensiire  otherwiso  prodi 
IltTT,  aa  Itcfore,  there  is  9iich  exaltation  of  ideul  fecHngai 
bringfi  them  near  to  real  fcelingB  in  distinctncas;  such 
etrengUiening  of  the  relations  among  tbein  as  caiues  failing 
momoriefl  to  arise  \^'itb  cleameas;  BUcb  facility  in  tlie  forma- 
tioa  of  remote  and  complex  counexious  of  lUonghtd  as  con- 
stitutes a  tninsfifpiretl  iina^naiioii ;  and  sucb  wtduuing  of 
consciousness  as  changes  its  quiet  tlow  into  a  flood. 

One  tiling  only  will  I  draw  attention  to — -the  verificatkni 
jieldftl  of  a  foregoing  byp<»thesis  respecting  the  gencsw  of 
"  states  of  mind."  As  a  corollary  from  tbo  laws  of  aaocia- 
tion  translated  into  teniis  of  uerrous  action,  we  coneludnl 
that  when  the  pressure  of  nervous  fluid  is  low,  the  ditTiitw) 
discharges  will  be  so  distributed  that  the  faintly  nnirctl 
feelings  of  pain  will  prepondemie;  that  when  the  nerroiu 
prcBRure  is  up  to  jwr,  the  aggregate  of  foelingsi  indistinct 
awakened,  pleasurable  and  painful,  will  form  a  neutral  con 
pound;  and  that  when  the  pressure  is  bigb,  tlie  pleasurnbb 
elements  of  consciousness,  relatively  as  well  aa  positii 
inereaped  in  tlieir  amount,  will  constitute  a  senflo  of  lui| 
nese.  Here  it  is  to  he  oWrvcd  that  artificial  happtnen 
produced  by  artificial  increase  of  pressure.  The  delightful 
reveries  of  the  opinni-ealor  constitute  the  tomptatinn  whi< 
he  finds  it  bo  dlHlcidl.  to  resist.  And  similarly  with  Indil 
hemp:  "  It  is  real  hnppjmsa  which  Is  produced  by  liaslu'sh," 
says  M.  Morenn.  ^ 


§  266.  To  complete  the  outline  of  the  eWdenco  fnrnish* 
hy  abnonnfll  variationss  a  few  words  mnrt  Iw  adde<l  on 
effects  of  anjpsUietica.  Thesechnnge  the  nerroiis  actions  at 
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€otTesi>oinliiigly,  i-hanm*  llie  sntatee  of  iiiiml.  Aro  tlic  rliangos 
tho^'  work  intcrpretaWu  as  agrteiiig  with  the  foregoing  geu- 
eral  doctrinoj    In  great  meaaiirc,  I  tliink,  if  nut  wholly. 

It  ts  adniitteJ  aa  holding  generally  of  those  various  agents 
— iikoliol,  ether,  chloroform,  nitrous  oxide,  &c. — that  when 
their  anieslhetiu  utTcc'ts  begin,  the  highest  nervous  aetious 
arc  the  tirst  to  be  arrestv*];  and  that  the  artiQctal  i>arBlyda 
iniplicdtett  in  descending  order  the  lower,  or  simpler,  or 
bettcr-Gstabliahed  ner\'on3  afltiona.  Ineipient  intoxication 
shows  itaelf  in  a  failure  to  form  involved  and  abstract  rela- 
tion of  ideas,  while  it  reniajna  possible  to  form  simpler  rela- 
tions- In  the  aniTjithesia  produced  for  surgical  purposes, 
wo  have  less  opportimity  of  obsen'ing  that  the  like  happens; 
but  assuming  that  it  docs  so,  we  find  all  the  succcasiro  syinp- 
toms  coufuriiiable  iu  their  order  to  the  hvfiolhesis.  Ac- 
cording to  M.  Flourena  and  Dr.  Snow,  as  quoted  and,  on 
tlie  whole,  endorsed  by  Dr.  Anstic,  the  Bcthcr-nareoMS  pro- 
duces the  loss  of — "  1.  The  local  sensibility  of  extreme 
porta,  and  the  control  of  certain  mxiscles  situated  in  tbodo 
ports.  2.  Tlie  intellectiud  jKiwers.  3.  The  power  of  co- 
ordination of  the  locomotive  organs  generally.  4.  The 
power  of  )wreeiving  gcnsory  iniprcsBions,  even  from  ports 
little  removc<l  frfim  tlie  mpiua)  centres.  5.  The  power  of 
,brealliing.  6.  The  movements  of  vegetative  life — e^.,  of 
le  heart,  intcsitinoa,  A*c.'*  Here  loss  of  the  intellcctnal 
powers  is  p!floe<l  after  loss  of  wnwbility  *'  of  extreme  parts  "; 
but  this  discrepancy  is  due  to  the  fact  that  paralysis  of  the 
higher  intellectual  powers,  necewarily  inconspicuous  under 
tlie  circunistaoceBr  ia  not  sp<-cifically  named,  even  where 
ohsen'able;  and  that  only  when  the  pereeptiona  bcwomo 
confused  are  the  intellectual  powers  set  down  as  lost     The 

leriments,  l>oth  with  ether  and  chloroform,  show  clearly 
'ihat  some  incoherenccof  thought  is  the  fintt  noticeable  effect 

Making  llus  correction  of  the  statement,  we  may  say  that 
ansesthetics  stop  first  the  disehoi^ces  along  the  incipient  lines 

nervous  communication;  next  the  dia'harge-s  along  lines 
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a  little  Wtter  forme*!;  »m\  so  on,  until  finallv  (hey  stop  the" 
(lifcliarpes  almig  tho  fuIly-ejitAblisho<l  lines.  limiting  our- 
auWet  for  brevity  to  the  two  extrvmes,  we  we  that  on  the 
one  hAnd,  incoherence  among  the  more  involved  thoughu 
itii|itin!  that  thoec  Ii^ist  [>enneal)lc  channeU  of  nervtiuK  ilifr 
chnrp^  tlint  have  been  formal  by  the  C'linptiniijvolv-fi'v 
experiencca  of  the  iniUvidiial,  have  Ixvonie  impeniienbl*; 
while,  on  the  other  liand,  when  tiio  ftmctiond  of  tlie  viwenl 
nervous  system  cease,  the  implieatiun  i«  that  dLK>han{e»  do 
lonfcer  paw  oven  through  tbone  nunHi  t»enneAbIe  chanm-b 
which  have  been  inherited,  in  a  ready -organ  izeJ  {*>nn,  imn 
au  ancestry  that  rune  back  nut  simply  through  utuuberless 
indivi<Iniitei,  but  through  iiiini}ierlL«g  B|M>eiea. 

Though  till'  L'lTeetji  of  nnaMtheiics  thti«  yield  eonfirmation 
of  the  belief  that  lincA  of  nenrons  eoramunieation  t)^eiDC 
permeabln  in  projmrtion  ba  the  diaeharces  thmngb  them  ure 
strong  and  freijnent,  tboy  present  some  apparent  utt-tacta 
to  it  How  ia  the  preliminary-  stage  of  excitement,  and  even 
mentt)!  exaltation,  reconcilable  with  the  argntneiitf  Jlow 
arc  tUe  differential  effects  of  different  nniesthclics  to  be  ejc- 
plalned}  Hew  doen  it  h»p|K-'n  that  in  nonie  caArasen^linn  a 
abolislied  while  there  continues  aonie  conseiouBneae  of  ihinga 
aroumH  I  believe  there  are  anawera  to  thcae  question*; 
bnt  t\n»  general  exposition  would  be  too  much  encumberad 
by  including  them  in  It.* 


m 


§  36T.  I  have  reserved  till  the  la^it  what  needs  to  be 
in  answer  to  objections  winch  critical  renderH  have  probably 
made,  now  to  one  and  now  to  another,  of  the  several  fore- 
going interprptiitionH.  Thi«  I  have  done  with  the  inten- 
tion of  ultimately  pointing  out  that  the  interpretations  muA 
!»e  uken  not  separately  but  together.  The  many  eaiww 
of  variation  at  wurk,  interfere  with  one  another  in  mutti- 
tudiuoua  ways  and  dt^rrees— each  is  in6uenccd  by  all  and  all 
by  each. 

*  Sew  App«ndix. 
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Due  co-ordination  of  any  set  of  nervous  discharges,  and 
production  of  the  appropriate  comhination  of  mental  atatea 
accompanying  it,  depends,  primarily,  on  the  existence  of 
fitly-organized  nervous  plexuses  in  fitly-adjusted  molecular 
states;  and  this  pre-supposes  that  the  approximately-adapted 
Btructures  which  the  individual  inherited,  have  had  their 
adaptation  completed  by  his  own  activities.  It  depends, 
Becondarily,  on  the  general  supply  of  nervous  fluid;  and  the 
physical  processes  and  accompanying  psychical  states  will 
vary  according  as  the  pressure  of  nervous  fluid  is  high,  or 
moderate,  or  low.  And  it  depends,  tertiarily,  on  the  extent 
to  which  nervous  fluid  is  being  at  the  time  drawn  off  by 
other  discharges — to  the  viscera,  to  the  muscles,  or  to  other 
parts  of  the  nervous  system.  Along  with  these  general  de-" 
terraining  causes  have  to  be  taken  into  account  many  more 
special  determining  causes — the  state  of  the  blood  as  rich  or 
poor,  as  well  or  ill  serated,  as  freed  or  not  freed  from  this  or 
that  waste  matter;  the  state  of  the  blood  as  containing 
morbid  products  or  foreign  substances;  the  supply  of  blood 
to  the  plexuses  concerned,  which  depends  partly  on  habit, 
as  involving  frequent  or  infrequent  action  of  them,  and 
partly  on  the  character  of  the  blood  vessels,  as  contractile 
or  the  reverse;  and,  lastly, the  state  of  these  plexuses  as  modi- 
fied by  chronic  derangements  of  nutrition  due  to  local  in- 
flammation and  its  sequdm. 

Remembering  that  all  these  co-operative  causes  have  to 
be  taken  into  account,  we  shall,  I  think,  see  little  difliculty 
in  reconciling  the  various  anomalies  with  the  general  prin- 
ciple set  forth. 
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nf  the  one  with  the  various  implirntious  of  the  otlior;  and 
we  have  found  that,  from  tlic  simplest  to  the  mo«t  complex 
eaaes,  phyvieal  prinoipk  and  pityohical  mauife:3latio»  ngroc. 
IU>gHrdiiig  ae  5iijH'r]KiM;d,  each  on  the  prccedbig,  the  etruc- 
tiirai  pffecta  pnxluced  generation  after  feneration  and  siie- 
eies  nfU^r  speeii's,  we  have  farmeii  a  general  euneeption  of 
tlic  manner  in  wliieb  tlie  iiitist  ewiiplex  nervous  systems 
have  uriiten  out  of  the  simplest.  Simultanooiwly,  we  have 
been  helped  to  nndorstAnd  more  clearly  the  natures  of  the 
various  modes  of  consciousness — perceptions,  ideas,  eroo- 
tioiiH,  i&c.  And.  by  pursuing  the  reasoning  to  itd  ruuiutor 
cometiueoees,  we  have  found  that  both  normal  and  abnormal 
variations  of  menial  pnteessca,  even  up  to  the  changoa  of 
nioo«I  accomptiuyitig  iKxHIy  changCii  and  the  ecstatic  feelings 
aroused  by  certain  drugs,  arc  rendered  coniprelienaible. 

Tlie  sufficiency  of  this  general  principle  to  account  for  tho 
facts,  can  of  courae  be  allegcil  only  on  the  aAsinuption  that 
changes  wronglit  lu  nervous  structiirefi  by  nervous  functlona 
are  inheritable.  Tacitly  thnuigliont  the  divii<ioiiB  pn:'ce<ling 
it,  and  avowe<lly  throughout  this  l'hy.^icjil  Syntliesis,  it  has 
been  taken  for  grflnte<l  that  from  generation  to  generation 
there  descend  alterations  of  structure;  both  of  the  kind 
called  spontaneous,  and  of  the  kind  ari^ng  from  ftmctiunal 
actions.  Throughout  the  earlier  stages  of  nervous  evolu- 
tion, a  lending  ami  perltaiis  most  active  cause,  has  been  the 
survival  of  iiidividnal.4  in  which  indirect  inlluem!rs  have 
produced  favonmblo  variations  of  nervous  stnictnpe.  But 
throughont  its  later  stages,  the  most  active  cause  ha9  been 
the  direct  production  by  functinnal  changes  of  correspond- 
ing changes  of  nervous  structure,  and  the  Iranenit^ion  of 
these  to  posterity.  Considering  how  involvnl  are  the  nerv- 
ous systems  of  superior  creatures,  there  apply  here  with  wpe- 
cial  force  the  rcasions  before  given  (Primnpf^e  nf  Bi'ii(*gy 
§  1 6C)  for  concluding  that  natural  selection  is  an  inadequAto 
e&nse  of  evolution  where  many  co-operntive  parts  have  to 
taaoouely  modificl;  and  thai  in  euch  casw  the  in- 
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lieriuncc  of  fimctionall.v-produced  inodilicatioafl 
tbe  leading  agency — survival  of  the  fiiteat  serving  aa  an 

But  thc«e  piYtcc9$<«  (if  direct  and  indirect  Dqnilibratii 
being  puetiilatml  as  acting  on  all  orgsni^ns  thr^^tughout 
tiinr,  we  sihj  thai  juiiiiug  with  ihom  the  inft-rrtn!  cffoei 
every  nervaiis  diwhai^  upon  every  chaniifl  [uuiaed  through, 
we  get  an  adrijuale  rx]danAtinn  uf  nervous  evotuliutit  aotl 
the  concomitant  evoluiion  of  Mind. 


§  200.  "  Thus,  then,  wo  are  brought  face  to  face 
unmlstaltable  uiaterialiAui,''  will  exclaim  tnany  a  roadi 
**Tb»ie,  then,  it  ib  positively  as&onod  that  Mind  u  ■  growth, 
and  (hal  it  gmws  after  the  eauic  general  metliod  ac  doci 
the  uieantwt  fiiugiid  ur  the  niiwt  degraded  worm.  Thi 
then,  wo  miiflt  infer  that  the  profoiindcst  iatuitionH  of 
discoverer  nnd  the  puhliincsl  inspimtions  of  the  poet — t 
m«.>st  abstract  conceptions  tti  the  ninthcmBtician  as  well 
the  noblest  emotions  of  self-sacrificing  ayinpathj — are  hut 
properties  of  certain  niattew  Hrrange^l  iti  jwrticular  ways." 

Xotwtthetanding  the  explanations  tiiat  have  been  from 
time  to  time  given,  such  will,  I  doubt  not,  be  a  frequent 
apoBtrophe.  So  favourite  a  niwle  of  nuwling  the  infcrcnc 
drawn,  ii*  sure  to  lie  again  omployeil;  (hough,  as  shown 
ready,  it  tells  only  against  a  doplrine  that  had  been  repndi- 
flted.  The  general  r(?lation  between  mental  nianifratatif 
and  material  stnictrires  traced  «iut  in  the  foregoing  chaptc 
has  implications  identical  with,  and  no  wider  than,  the 
wliicb  familiar  ex^ieriences  thrust  upon  us.  That  dniwsii 
imi>edep  thinking,  that  wine  excites  or  stupefies  aeeordii 
to  amount  and  cireuntftancea,  that  great  kw)  of  bli>i-»d  pro* 
ducee  temporary  unconiwiotisnesn,  and  that  the  nnconseic 
ne«s  of  death  results  if  breathing  \te  stopped  for  a  few  rail 
ntes;  are  facts  admitted  by  every  one,  be  his  theory  nf 
things  what  it  may.  That  you  cannot  get  out  of  the  un- 
developt-d  I'hild,  thoupliLs  and  feeliugfi  lihe  tliosc  yoit 
out  of  the  dovDlo^icd  man;  (hat  the  idiot,  with  brain 
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manently  urresttix]  in  it5  i^uwth,  reinuins  pennaiientlii'  in- 
capable of  any  but  the  simpl&^t  mental  actions;  arc  proposi- 
tion!! not  dcniwi  by  the  most  intcmpcTate  rci.'iler  of  phyaio- 
logical  psychology.  But  one  who  recopnizea  anoh  facts  and 
prupotiitions.  id  juat  aa  ranch  ehargeablo  with  materia lism 
ns  one  who  puts  together  faeta  and  propositions  like  those 
whifh  constitute  the  foregoing  expositiou.  Whoever  granta 
that  from  the  i-uiliinentHry  ifinM>iou>!nf;Ks  implied  by  tho 
vacant  stare  of  t)ic>  infant,  up  to  the  quii^ldy-apprelieusive, 
&r4Coing,  and  varioiialy-feeling  coiiscioiiancaa  of  the  adult, 
thfl  traniiition  t>  tiirongh  itlow  s\c]m  of  mental  progrc^  that 
accompany  slow  8tei»  of  bodily  progreee,  tacitly  asserts  the 
same  relation  of  Mind  and  ^fatter  which  is  aisserted  by  one 
who  trac<»  out  the  evolution  of  the  nervous  system  and  the 
aecompauying  evolution  of  intelligence,  from  the  lowest  lo 
the  highest  foniis  of  lifa  . 

But,  as  said  here  and  before,  the  supposed  implication  is 
not  the  true  implication.  Let  me  once  more  point  out  what 
the  tnic  impli«ation  is.  By  way  of  preparation,  however, 
we  will  first  observe  how  the  alxive  apfi!=trophe  might  be 
met  by  those  to  whom  it  would  be  titly  addreaswd. 


§  270.  '*  Ymir  reproaches  seem  to  me  strangely  inconBia- 
lent  with  yonr  avowwl  Viief«  and  sentiments,"  might  say 
tho  mntoriallst  to  his  opponent  "  Yon  profesa  the  pro- 
fonnilest  reverence  for  the  Creative  Power,  from  which 
you  hold  the  I'niverse  to  have  proceeded.  Vet  of  the  visi- 
ble and  tangible  part  of  the  Tfnivenw,  yon  Riieak  in  a  way 
that  would  be  appropriate  were  its  origin  diabolical;  and 
you  taunt  me  beeansc  [  rct'op^ize  in  that  which  yon  treat 
with  no  mnch  gcom,  powcn  no  lowt  marrGllous  than  thoM 
manifet^ted  in  the  human  mind. 

"  You  see  tins  piece  of  stuel — cold,  motionless,  and,  aa 
yoa  Buppoae,  insensitive  to  all  that  goes  on  aronnd.  An 
artixan  uses  a  portion  of  it  for  making  the  balance-wheel  of 
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Itch.    Iimnodiatoly  it  proves  iUclf  modifiable  bjr  clii 
of  temperature  wbu*h  our  dull  uouscs  fail  to  apprcciaU 
'lliouf^b  bv  no  direct  mcuHurcs  iraii  we  dctct;!  »u  slwratioa] 
iti  the  lent^th  of  ita  beat;  yet,  iudirtvtly,  hy  finding  thnt 
!<<«■«  oDO  Ix'at  in  a  bimdriKl  thousand,  we  f^c^  proof  thai  n| 
iuiperceptihle  increase  in  tbe  molecular  agitation  propagatcdlj 
III  it  hy  tfunxiiiuilinfi  things,  h&e  augiuenlbd  iUs  dtuiuHrT  tuid 
«xpaudv<l  all  its  jwirta  iu  the  eauie  ratio.    Tuko  niiutht-r  bit 
of  this  Siiinc  ap|mn:utly  inert  tmbstance;  elia|H:  it  appnif 
ntcly;  bring  it  under  the  influence  of  an  adjacent  magnt 
and  tlircuighont  ita  mass  I  here  ia  wrought,  in  Bnnie  incoii 
prehensible  way,  an  invifiible  change  which  enables  it  to 
— whali    *  To  point  north  and  tirjuth,'  you  say.    Yes;  bt 
to  do  far  more  thau  this.    It«  {Krturbutiond  nill  now  show ' 
to  an  instructed  eye,  the  ri^e  and  progrcw  of  a  cyclone  in 
the  Sun. 

"  And  what  is  the  constilntion  of  lliis  seemingly-simple 
matter^  which  thus  tells  of  things  near  and  remote  that  re- 
main otlierwiHc  unknown^    In  the  minutest  visihie  fragment 
of  it  thfre  arc  millionii  of  units  severally  oBcillaiing  with  un- 
imaginsblr  speedy  and  physio!^  show  us  that  tlie  ampli- 
tudes of  their  ow'illatinna  vary  from  moniciit  to  moment, 
according  as  tlic  tcmi>uraturus  of  Hurruunding  obje(!tj»  vary. 
Kay,  nmcli  more  than  this  is  now  inferable.    Koch  tmit  ii 
not  Mmple  but  coni|K)nnil — not  a  single  Uiing  but  a  syiili-ni 
of  things.     H|K!e (nil nana U-sis  has  made  it  nmnife^l  tlitt 
every  molecule  of  thia  so-called  elementary  substance  in  a 
cluster  of  minor  molecules  differing  in  their  wcighta  and 
rhythms.    Such  being  tbe  complexity  of  matters  we  lately^ 
thought  simple,  judge  what  is  tbe  complewty  of  lualtcifH 
we  know  as  compounds.     In  each  molecule  of  an  oxide  or 
an  aeid,  tbe  eliemist  sees  one  of  these  system.s  untt(*d  witli^ 
one,  two,  three,  or  more  systems  of  another  kind  that  artH 
Himilnrly  involved.    Ascending  to  orders  of  compounds  B»^ 
cesaivcly  more  heterogeneous,  he  ivruin  himself  obli^vcl  to 
recognize     molecular    complexities     unrcpreaentar ' 
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thooglit;  until,  on  reselling  <.ii^:itiic  matter,  be  coiues  to 
molecules  each  of  whivli  (taking  into  uwuunt  the  compo- 
site nuturc  of  its  tM>-cnlIct]  einmonts)  eontains  literally  more 
atoms  iJinn  ttie  visible  heavens  contains  stars — atoms  com- 
bined, sptem  witJiiii  sj-stem,  in  auch  ways  that  each  atom, 
eacK  syeteni,  each  compound  cvstem,  oach  donbly-oom pound 
s^*«tom,  has  its  motion  in  relation  to  the  rest,  and  is  capa- 
ble of  perturbing  the  rest  and  of  being  pertnrbed  by  them. 

"  This  activity  and  this  seutsitlvenes^  which  the  investi- 
gator niarvplfl  at  the  more  the  deeper  his  diacovoriee  roach, 
is  possessed  in  wmnion  by  ponderable  matter  and  by  the 
seemingly-imponderable  matter  jten-ading  spnee.  That,  the 
ether,  so  extreme  in  tennily  that  wo  can  scarcely  ropreaent 
it  to  ourselves  as  having  materiality,  i^  nevertheless  com- 
posed  of  unitd  which  move  in  conformity  to  mechanical 
tawB,  is  now  a  eommon-place  of  pcicnce.  Hypotlielieally 
endowing  ihe$<e  units  witli  momenta,  and  assimiing  that  in 
each  nndnhition  tlieir  eonraea  are  determined  by  eoinpoai- 
tion  of  forces,  matliematiciana  long  ago  found  themBelves 
able  not  only  to  interpret  known  propcrtiirs  of  the  light  con- 
stilutetl  by  ethereal  inKlulationa,  bnt  to  assert  tliat  it  had 
unobserved  properties;  which  were  thereupon  ])roved  by 
observation  to  exist.  Far  greater  community  than  this  has 
b(?cn  di«*li>?od  between  the  ponderable  and  the  imponder- 
able: the  activities  of  either  are  unceasingly  modified  by 
the  activities  of  the  other.  Each  complex  molecule  of  mat- 
ter oscillating  aa  a  whole — nay,  each  separate  member  of  it 
independently  oiKillating,  causes  responsive  movements  ia 
adjacent  ethereal  molocule«,  and  these  in  remoter  ones  with- 
out limit;  while,  conversely,  each  ethereal  wave  reaching 
a  composite  molecule,  changes  more  or  leas  it«  rhythmical 
motions,  as  well  as  the  rhythmical  motions  of  its  component 
clusters  and  those  of  their  separate  members. 

"  Nor  do  the  revelations  end  here.  The  discovery  that 
matter,  seemingly  bo  simple,  is  in  its  ultimate  structure  ao 
amazingly  involved;  the  discovery  that,  while  it  appean  to 
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be  iuert,  it  is  the  sett  of  actiritice  immense  in  qnantity  at 
compliuutioii;  auc)  the  diacovorj  tliat  ita  molecules,  pul 
ing  with  aJmost  infinite  nipitlity,  propagate  their  pulws  int 
thu  all-t;ii]Touii(liitf;  other  whii'Ii  cuiriefl  tlu-m  tUrriu^h  in 
conceivable  clifttaiiecs  iti  intimtosimni  umcv;;  serve  to  tnti 
duoe  us  to  the  ,vet  more  marvellous  (liM-overy  that  molecnlt 
of  each  kuid  arc  spooially  affected  by  moleculea  of  the  aanie' 
kind  exiiiting  in  the  farthest  re^none  of  spai-f*.  Units  of 
gotlium  on  which  sunlight  falU,  l>eat  in  umsini  with  the^H 
kindred  nuita  mora  than  ninety  uilliuna  o{  miles  oil,  h^^ 
whiiih  the  yelhiw  rays  of  tlie  Sun  an-  priMlnced.  Xay,  evq  , 
thia  is  a  totally  inadequate  illiiAt ration  of  the  sympathy  di^H 
played  by  the  matter  e<iMiiM>»itiK  the  viaibhi  rniverso.  Th^* 
elements  of  our  Karth  are  thus  oonnceted  by  bomla  of  iuter^ 
depoudont  ac^tivity,  with  the  vioincutd  of  atant  bo  remc 
tliut  the  diameter  of  tlie  Earth's  orbit  gearcely  serves 
unit  of  measure  to  exprcn  their  ditilances. 

"  This,  then,  is  the  fonn  of  being  you  epcak  of  so  coi 
tem[ituouBly.    And,  Ixvause  1  ascritK?  tn  this  form  of  beii 
IH>wer8  which,  though  not  more  wondorful  than  them, 
more  involved,  you  nron']  at  mc    If,  instead  of  sa\-ing  tlji 
T  de(jra<lp  Mind  to  a  level  with  Matter,  you  were  to  say  tbi 
1  elevate  Mutter  to  a  level  with  Miud,  you  would  uxpreas 
fact  more  nearly." 


§  STi.  8ueb  we  may  itnafnne  to  be  the  rejdy  of  a  mat 
rialist  of  the  cruder  sort,  who  failed  to  present  his  bell 
imder  its  ri^ht  aspect    I^t  us  now  listen  Co  one  of  the  samS' 
general  school,  whom  we  may  suppose  to  uiiderstaod  better 
the  meauiugu  of  these  tnitlis  whieh  acience  has  revealed. 

**  The  name  you  give  me  is  iutcndetl  to  imply  that  I 
identify  Mind  with  Matter.  I  ilo  no  such  thing.  I  identifv 
Mind  with  Motion;  and  Motion  is  inconceivable  by  ut  gs  in 
any  sense  material.  Observe  this  wei(tht.  Now  it  is  mo- 
ti«tnle(«;  now  I  relax  my  grasp  and  it  begins  to  move  to- 
wards the  Karth.      What  has  suddenly  entered  into  ill 
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ThougL  apparently  nnchange*!  in  all  its  propertiea,  tbis,  or 
anv  other  mass,  neeils  but  to  have  a  quantity  of  niotioQ 
impressed  on  it  by  impact  or  otherwise,  an<l  il  tliereafter 
goes  ou  cbauging  its  ])lHee  in  space  at  the  same  velocity;  so 
long  as  it  meets  \vitb  no  other  matter  and  bas  no  other 
iiRition  iinpreseeil  on  it.  Whst  is  tliis  si^iiree  of  aeiivity? 
How  does  it  dwell  in  the  vveightf  and  in  wtiat  munner 
does  it  cause  the  weight  to  take  ovcry  instant  a  new  plaoel 
On  tlic  rwif  liHmi,  we  oaniiot  asw-rt  that  Motion  pxista  afl  a 

methiug separate  from  Matter;  since  asserting  this  implies 
t  we  can  think  of  it  ati  having  iadL-]>eudent  attribute's.  Ou 

o  other  hand,  wc  cannot  na»ert  that  Motion  has  no  separato 
HUmrc;  »ineR,  if  it  ha^  not,  bow  can  wc  think  of  it  as 
transferred  from  inw  UhIv  to  another?  Moreover,  the  a[>- 
pearanco  and  tiisappearance  of  Motion  raise  the  qiiMtiona — 

KHicrc  was  it  pwvioiialy(  and  where  is  it  nowf  When  this 
eight  falls,  we  have  not  only  to  ask — "Whence  has  iti  mo- 
on come?  bnt  when  it  strike:^  the  pavement  we  have  to  ask 
-To  what  ]ilaee  has  its  motion  gcmei  Part  of  il  was  [lasaed 
on  to  tJic  parti«*lca  deranged  by  the  blow;  part  of  it,  trans- 
formed into  Mmnd-waveg,  has  boon  <li^perscd  throUje;h  the 
^nirrouiiding  air;  an<I,  even  while  I  speak,  part  of  it  baa 
^Hlready  travelletl  iiiillious  of  nitlo>i  away  iu  the  !itha}te  of 
^Bthereal  undulations.  This  Motion,  then — now  disused 
^■nd  imperceptible,  now  suddenly  iuiIividiializiHi  and  pro- 
iictjig  vittible  I'hangeK,  now  re-ditTiihKN]  in  variotia  forms 
d  part  of  it  instantly  transferred  to  immeasurable  dis- 
neea — 'lA  of  a  nature  wholly  insenitnble;  and  if  I  identify 
d  witli  it,  I  identify  Iklind  willi  somelliing  no  leas  mjs- 
ious  than  itself." 

"  You  think  of  me  as  seeing  no  es«cntial  difference  bo- 

een  ^[ind  and  the  material  properties  of  brain.    Aa  well 

might  I  think  of  you  as  seeing  no  essential  cUfferenc-e  be- 

^Kween  music  ami  the  material  properties  of  the  piano  from 

^^hicb  it  is  evoked.    Because  yon  assert  ibat  mu^tc  U  pro- 

ducbd  (xKfm  the  x^i^^*')  ^^  y^^  therefore  assert  any  kinship 
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in  nature  between  a  piano-«tring  an<l  the  (erial  pulsu  !t 
eratee  wlicu  Htnick  J  Or  do  you  therefore  assert  md  identity 
between  siieli  |mi1hch  aiiO  the  relations  uuiong  Uietn  \rliirli 
conAiitntc  cadcncea  and  hamioniesil  No  more  then  iln  i, 
in  assertinjr  the  dcpcnd»nii*p  of  Mind  on  ner\*oiu  striietiirp, 
aaaert  anjr'  kinship  in  naiiiro  between  tlio  mattpr  of  a  nervv- 
cell  ami  the*  actions  that  ariae  from  it^  nr  Wivt^on  thi 
actiuna  and  thuete  relations  among  them  whieli  cousin 
thought.  Do  you  object  to  tlie  pamllel  iKrauKe  the  pi 
ri'inainH  silent  till  tmu'hol,  whilii  the  brain  nets  with< 
extfmaJ  help?  I  reply  iliai.  in  either  case  the  power  is 
rive<l  from  without,  and  that  the  effect  of  the  stnietnre  is 
simply  that  of  trantifomiing  it.  As  the  motion  piven  to  an 
automatic-  musical  iiutnimeut  passes  thn^ugh  its  spociaJLi 
strueturc  and  comes  out  in  the  fonn  of  particuUr  oomVii 
tiona  of  lerial  pnlneii,  simnltaneoiis  and  RureeeBirej  so  the 
motion  locked  u])  in  a  man's  foixl,  added  to  that  directly 
recoivml  through  his  flenaea,  ia  tronaformed  vrhiJo  pann^ 
through  hiH  nervons  RVHlem  into  thow  rombinatiims  of  nrnr- 
0118  notions  which,  on  their  subjective  faces,  are  thougt 
and  feelings. 

"  But  this  analogy  is  far  too  nide  to  conrey  a  true  ce 
ception.  Not  with  sensible  Motion,  even  though  it  Ih;  tl 
of  the  invisible  air,  has  Mind  any  dinvt  kiiuthip;  but  nn| 
with  insensible  Motion,  of  kinds  ine<»neeivably  more  eulrtlc 
and  immeasurably  more  rapid.  Not  to  pombin(><l  undnlii- 
tions  of  pondrrablo  substance,  howcrer  rare,  U  Mind  to  be 
aasimilatcd;  but  only  to  combined  nndulntiona  of  the  alV 
per^'fldiiig  inifiondenihle  substance  which  we  know  of  on 
by  inference  from  their  effects.  The  activities  nf  this  ii 
ponderable  substance,  though  far  simpler,  and  in  tliat 
spect  far  h>wcT,  than  the  acti^-ities  we  call  Afind,  are  at  ihfT 
same  time  far  higher  than  those  we  call  Mind  in  reapcet  of 
their  intensity,  their  velocity,  their  subtlety.  What  has 
been  gained  in  adaptability  has  Wen  lost  in  \-ivncit 
Though  Mind  hnngs  into  adjustment  the  apparatus 
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rhich  certain  ethereal  undulations  emansting  from  the  Suu 
brought  to  a  focus,  yet  Mind  rannot,  liJcp  these  conoen- 
ited  undulations,  dissipntr  tho  diamond  plape<i  in  that 
ens.  TTiougli  Mind  is  capable  of  demising  an  electric  tele- 
tph^  yet  it  remains  wholly  insensible  to  those  alight 
cular  agitatious  on  the  other  nde  of  the  Eitrth  which 
form  tlienutilves  into  sensible  mutiona  on  this  aide, 
id  now  that  the  rates  of  our  ideas  and  rotitions  havo  1)een 
leaeurm],  wo  loani  that  tbongh  thought  is  quick,  light  is 
my  millions  of  times  quicker. 
Your  coneeptiona,  O  Spiritualist,  is  far  too  gross  for  mc. 
T  know  not  what  may  be  the  extent  to  which  you  have  re- 
fined this  creed  which  you  inherit  from  abori^nal  men. 
Disembodied  spirit  was  conceived  by  your  remote  ancestors 
(aa  it  is  Htill  (conceived  by  various  existing  savagea)  as  ma* 
terial  enough  to  take  part  in  battle,  and  even  to  be  killed 
_over  again,  liecoming  less  concrete  and  detinite  as  know- 
Ige  increased,  the  idea  of  a  ghost  continued,  till  quits 
icm  days,  to  be  that  of  a  being  which  could  cause  alarm- 
noises  and  utter  words.  Even  your  quite-recent  ao- 
inif  transparent  as  they  supposed  the  eutwtance  of  a 
inst  to  be,  neverthelesw  bupikiwh]  it  visible.  Possibly  you 
ive  still  further  purified  their  belief.  But  whether  you 
eonfrss  it  or  not,  yon  cannot  think  of  disembodied  spirit 
without  thinking  of  it  as  occupying  a  separate  place  in 
space — as  having  position,  and  liiuiL^,  aud^uch  materiality 
as  is  implied  by  Umita.  This  idea,  not  commended  to  me 
by  its  genealogy,  quite  nnsjitisfaolory  in  its  nature,  and. 
wholly  unsupported  by  evidenw,  I  cannot  accept.  &Iind, 
I  identify  with  that  which  is  not  relatively  immaterial  bat 
ilntely  immaterial.  It  has  not  even  the  inconceivably 
materiality  of  the  ether  which  fills  what  you  call 
space;  but  it  li  assimilable  to  the  acriviiics  mani- 
by  this  ether,  aa  irell  as  by  all  sensible  forms  of 
Kverywhere  in  unceasing  influx  and  efflux,  it  is 
li  is  for  over  dlesolnng  and  re-forming  seasiblc  ex* 
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i8tpno«8  of  all  ordera — oi^CBiiic  and  inorganic.  Pcrrvdiiix 
uiiko  tlie  sfKiue  wlnob  ta  tNTU])tcU  and  tht;  KpHL*o  whicb  sveuu 
to  lift  imoccupicd,  it  gives  to  the  ponileruble  gubstuiu'c  SIUdr 
liip  one  it«  powers  of  A<*tion  and  ronction,  and  to  the  ini' 
ponderable  eul>elanco  filling  (he  other  ita  powcM  of  con* 
veying  action*  and  reactionis  from  one  bod,v  lo  anotlior.  So 
tlial  when  there  hap|>cns  some  vaat  catastrophe  Uko  that  of 
which  the  star  near  e  Cvrontv  wiid  lately  the  scat,  it  in,  at  odop 
the  a|^!nt  by  whieh  the  tninsfommtion  is  ^^Tuught  and  tlu 
agent  by  which  ih  conveyed,  with  almmt  infinite  fpevd 
through  the  rniverse,  the  rosiilting  tremor  felt  on  the  nn- 
faces  of  its  c^juntleas  worlda," 
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%  2T2.  Coin [>a rati vcly  eonsistent  as  is  tbia  answer,  an] 
serving  though  it  docs  to  tlijrow  back  with  added  forc<>  tho 
repmuidies  of  tke  npiritualiflt^  it  is  not  the  anHWor  to  Ix*  here 
given.  In  Uio  elusiiig  pnrogniplis  of  J'^irtrt  /'nwij)I^»^iaii 
again  in  the  earlier  ]Hirta  of  tlio  i»t!sent  work,  the  positioa 
taken  was,  thai  the  truth  is  not  psproflsdble  either  by  Maie- 
rialirtin  or  by  Spiritnalifon,  however  modified  antl  b^iwovi 
refined.  Let  me  now,  for  Uie  last  time,  »t  forth  the 
mate  implicatioim  of  the  arj;nniciit  ntnning  thmitgb 
voltiiue.  as  well  ati  through  preceding  volumes. 

('arriod  to  whatever  extent,  the  in<|uinc8  of  the  psycho- 
logittt  (1(1  not  reveal  the  ultimate  nature  of  Mind;  any  mors 
than  do  Uie  impiirieH  of  the  chemist  rcvejil  the  nitira 
nature  of  Matter,  or  those  of  the  phymcist  the  ultinmie 
ture  of  Stotion.  Though  the  chemist  is  gravitating  tow 
the  belief  that  there  is  a  primitive  atom,  out  of  whicl 
vorimwly-arranged  unionH  are  fonne<l  the  so-called  ele- 
ments, AS  out  of  these  by  variously-arranged  tmiona  are 
fomicil  oxides,  acids,  and  saltM,  nud  the  umltitudinoiu;  more 
complex  Aiilmtances;  yet  lie  knows  iiu  more  than  he  did  at 
first  ahoui  this  hyjyothetjeal  primitive  atom.  And  mmi- 
larly,  though  wo  have  seen  reason  for  thinking  that  there 
is  a  primitive  unit  of  consciousness,  that  sensations  of  all 
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I  orders  are  formed  o£  such  units  comhint^d  in  various  rela- 
tions, that  by  the  compounding  of  these  sensations  and  their 
Various  relations  are  produced  perceptions  and  ideas,  and  so 
on  up  to  the  highest  thoughts  and  emotions;  yet  this  unit 
of  consciousness  remains  inscrutable.  Suppose  it  to  have 
become  quite  clear  that  a  shock  in  consciousue^  and  a  mo- 
lecular motion,  are  the  subjcctiTe  and  Dbjoctive  faces  of  tho 
same  thing;  we  continue  utterly  incapable  of  uniUng  the 
two,  so  as  to  conceive  that  reality  of  which  they  are  the  op- 
posite faces.  I-ct  us  conudcr  how  cither  face  Is  framed  in 
our  tltonghts. 
^p  The  conception  of  a  rhythmicalty-moving  mass  of  sensible 
matter,  is  a  syuthesis  uf  certain  states  of  cousciousuess  that 
stand  rolHliMl  in  a  certain  succest<ion.  The  conception  of  a 
rhythmically-moving  molecule,  is  one  in  which  these  states 
anil  their  relations  have  Ikvti  rrduc«l  to  the  cxtrcmcst  limits 
of  rlimrnsinn  rcpresentable  to  tlie  mtnd,  and  are  then  as- 
rnimed  to  be  further  reduced  far  beyond  the  limits  of  repre- 
sentation. So  llint  this  rhytlimicfllly-raoviug  molecule, 
^vhich  is  our  unit  of  composition  of  (•.\temal  phenomena,  is 
mtal  in  a  three-fold  sense — our  experiences  of  a  rhylhrai- 
-moring  masR,  whence  tho  conception  of  it  is  derived, 
'States  of  mind,  having  objective  counteqiarts  that  ara 
inknoH'n ;  the  derived  conception  of  a  rhythmically-moving 
molecule,  is  formed  of  states  of  mind  that  have  no  directly- 
jrcsentcd  objective  counterparts  at  all;  and  when  we  try  to 
of  the  rhythmical ly-mo%'ing  molecule  as  we  suppose  it 
exist,  we  do  so  by  imagining  that  we  have  re-represented 
icse  representative  slates,  on  an  infinitoly-rwhicwl  scale. 
that  ihe  unit  out  of  which  we  huild  our  inter|irptation  of 
material  phenomena,  is  triply  ideal. 

On  the  other  bond,  what  are  we  to  think  of  this  tdoal 

ut,  enrwidcred  as  a  (Kirlion  uf  !Mind?     It  arises,  as  we 

rcn,  by  syutliens  of  many  feelings,  real  and  ideal, 

Dumv  chances  umone  them.    AVhat  are 


ingsl 


changed^     And  wbnl  changes  hi    If  to  avoid 
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oHriotis  implirations  of  a  materiality,  wb  rail  each  rlpinent 
of  tliiR  idcfil  iinit^  a  state  of  consciousncsB.  we  only  gel  inia 
Other  eiiuilar  implications.  The  conception  of  a  slate 
coDsciouancsB  implies  the  ronrcption  of  un  exi^t^ncc  wh]< 
has  the  state.  Wiieu  on  liecnmposing  certain  of  our  fecli 
urn  fiuil  them  fursieJ  uf  minute  shocks,  succeeding  oo«  an- 
nthfr  witli  flifferc-nt  ra]»i<iitii«  and  in  <lifT<>rent  combinations; 
and  when  wc  <v)iiehulD  ihat  all  our  fwliugs  are  probablr 
formed  of  sucli  unitB  of  consciouBncss  variously  f»mfainei]^ 
we  are  stall  obligctl  to  conceive  this  unit  of  ronsciousnne 
as  a  change  wrought  by  some  force  in  something.  No  ef' 
fort  of  imagiunlion  enables  us  to  think  of  a  shock,  however 
minute,  except  as  uudergQiie  by  an  entity.  We  are  com- 
pvlled,  therefore,  to  postulate  a  substauco  of  Mind  that  is 
affected,  before  we  can  think  of  its  affections.  But  wc  can 
form  no  notion  of  a  substance  of  Mind  aheolutely  divested 
of  Hltribiiles  connoted  by  the  word  substance;  and  all  such 
attributes  are  slistractcd  from  otir  cxporiencca  of  material 
phenomena.  Kxpel  from  the  conception  of  Mind  every  one 
of  tJiose  attributes  by  which  we  distinguish  an  oxiemsl 
something  from  an  external  nothing,  and  the  conception  of 
lltind  becomes  nothing.  If  to  escape  this  difiiculcy  wc  r^* 
pudiate  the  cxpresHion  "state  orf  consciouanees,"  and 
pucb  un(](H-oinpniuibIe  feeling  "  a  oonaciousneaa,"  wc  mo 
get  out  of  one  difficulty  into  another.  A  consciousness,  if 
not  the  state  of  a  thing  is  itself  a  thing.  And  ns  many  dif- 
ferent oonseiousnoatcs  as  there  are,  so  many  different  llii 
there  are.  ITow  shaU  we  think  of  these  ao  many  indepe 
ent  tilings,  having  their  difTerentinl  characters,  when 
ba\"e  exclu<Ic*l  ull  conceptions  <lerived  from  external  pbc- 
nomenof  We  can  think  of  entities  that  differ  from  one  an- 
other and  from  nonentity, only  by  bringing  into  our  thougbui 
the  remembrances  of  entities  which  we  distinguished  as  o' 
jective  and  material.  Again,  how  are  we  to  conceive  tbi 
consciousnesses  ns  either  being  changed  one  into  anoi 
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or  as  beiug  replaced  one  hy  another?  We  cannot  do  tliin 
without  conceiving  of  cause;  and  we  know  nothing  of  cause 
Baveas  manifested  in  csistctict's  wc  claae  as  material — either 
our  o«Ti  boiUcB  or  surrounding  things. 

Sec  then  our  predicament.  We  can  tliink  of  Matter  only 
in  terms  of  ilind.  We  can  think  of  Mind  only  in  terms  of 
Matter.  When  wc  have  pni^hed  our  explorations  of  the 
first  to  the  uttermost  limit,  we  are  referred  to  the  second 
for  a  linal  answer;  and  when  we  have  got  the  final  aa£W< 
of  the  second  we  are  refernHl  hack  to  the  first  for  an  inlep-" 
pretation  of  iL  We  find  tlic  vnluc  of  x  js  terms  of  jr;  then 
wo  find  the  value  of  (^  in  terms  of  x:  and  so  on  wc  inay  con- 
tinue for  ever  \vithout  coniiiij?  nearer  l-o  a  solution.  The 
antitliesis  of  suhject  and  ohject,  never  to  be  transcendud 
white  consciousness  laata,  renders  impossible  all  knowlc 
of  that  Ultimate  Heality  in  which  subject  and  object  aro^ 
united. 


» 
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§  273,  And  this  brings  ua  to  the  true  conchislon  implied 
throughout  the  forejroing  pages — the  e<me!usion  that  it  is 
one  and  the  same  Ultimate  Kenlity  which  is  manifefito<l  to 
us  subjectively  nnd  objectively.  For  while  the  nature  of 
that  which  'a  manifested  under  either  fonu  proves  to  be 
inscrutable,  the  order  of  its  manifestations  thn.>ughout  all 
mental  phenomena  proves  to  be  the  same  as  the  order  of  ita 
manifivlationa  thrcmgliont  all  material  phenomena. 

The  Law  of  Evolution  holds  of  the  inner  world  as  it  does 
of  the  outer  world.  On  traeing  up  from  its  low  and  vague 
beginnings  the  intelligeneo  whioh  becomes  so  marvellous 
in  the  highest  beings,  we  find  that  under  whaicver  aspect 
contemplated,  it  presents  a  progressive  tran^fnnnation  of 
like  nature  with  the  prf>gre!Mive  transformation  wo  trace  in, 
the  I'nivcrse  as  a  whole,  no  less  iluin  in  each  of  ila  parts. 
If  we  stndy  the  development  of  the  nervous  s.vstem,  we  eeo  it 
advancing  in  integration,  in  complexity,  in  definitencss.    If 
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wc  turn  to  its  functions,  wo  find  thmo  similarly  show  an  cve 
incroanng  inti^r-ilcpeDilmoe,  an  augtuimtatitm  in  niiinl 
and  licterogcncity,  and  a  greater  precision.  H  we  oxumlne 
the  relations  of  tlifsc  functions  to  iho  aetioiu  going  on  in  U 
vorld  around,  wc  6ce  that  the  comMpondonce  between  tht 
progreaaca  in  range  and  amount,  becomes  continnally  itioi 
complex  and  more  special,  and  advances  UirougU  ditlureut 
ations  and  inti'grations  Uku  tlioae  everywhere  g<riiig  on.  Ai 
when  we  obeervo  the  correlative  states  of  consciousness  wn 
discover  that  these,  too,  beginning  as  tdniplo,  vagnc,  ai 
incolicrent,  boeonio  incraaaingly-nutnernua  in  their  kind 
ere  united  into  oggrrgatoa  whirh  are  larger,  more  mnltitndi- 
noitn,  and  nion^  nniltifonn,  and  eventually  assume  tlio«« 
finished  shapes  we  see  in  scicutilic  goneralizjitiontt,  where 
definitely-quantitative  elements  are  coordinated  in  defi.* 
nit<>1y-quantitHtive  relations. 

Such  are  the  results  of  a  synthesis  which  we  ahall  pnt- 
senlly  find  verified  by  analysis.  These  are  the  oonclusioos 
to  which  Objective  l*sycboiogj'  Iins  brought  us;  and  these 
arc  the  cfinelusinns  tn  wtiiidi  we  shall  find  ourselves  le< 
that  Subjective  rsycholufi;}'  tu  which  we  now  paB& 


APPENDIX. 


APPEITDIS. 


ON  THE  ACTIONS  OP  ANJCSTUETICS  AND  NAttCOTlCa 


TVuiLS  omitlinjj  them  from-  the  text,  T  ciuinot  wfrain  from  here 
appeodint;  certain  rundueiyus  respecting  the  actions  of  Ari)e8lh«tii» 
ana  Xarcotiem  to  which  1  haro  been  led  while  xeeking  an  enplatiatioa 
of  the  anomalicf  referred  t«. 

It  is  commoaly  supposed  that  these  agents  have  speciiil  retntions 
to  oefToQs  tissue,  rather  than  to  other  titisues;  and,  Iwcaajw  of  the 
different  effecta  they  work,  it  is  ercn  assumed  that  iwme  of  thvni 
hare  dective  affinities  for  the  matter  composing  certain  nervous 
oentres  rather  than  for  that  com]>oning  others.  TIils  last  supposi* 
tion,  made  without  other  warrant  than  that  it  renders  certain  of  the 
fnclMiDt<^tligil>lc,ina<it  be  carritsl  much  further  to  secoiint  for  all  the 
facts.  As  th«  same  animthetic  does  not  net  in  the  eamc  way  on  all 
penions,  but  liorc  nffectt*  one  «tntro  more  and  hero  Another,  H  must 
DA  assumed  that  the  chDmical  compositions  of  those  centres  arc  in 
such  eaaos  inti^rehaneed — nnr,  as  one  dmnken  man  bocomcA  morose 
while  another  beeomes  affe<^tionate,it  innsl  be  sapponed  that  different 
parts  of  the  cerebral  hemispheres  liave  in  meh  eases  inti^n-hanged 
their  chemical  compositions.  Nor  is  even  this  the  «ttn-me  of  the 
difficulty-  For  sinee  in  the  same  individtial,  the  Kiunc  i]unntity  of 
the  same  anicsthetie  will  produce  iiuite  dilTer«nt  cfltH't-*  in  diffrn-nt 
statefl  of  the  eireulatinn ;  the  hypothtwis  rv<juir««  us  to  suppOiM  that 
these  eontrasti  of  chemical  composition  atiiotig  the  oervom  oentrve 
interchange  from  hour  to  hour. 

If  instead  of  agratnitoiis  assumption  that  leaves  maoTof  the  cffovts 
unaccoanted  for,  we  make  nn  assumption  that  is  not  gratuitous  and 
renders  the  fact*,  general  aud  special,  inteltiifible,  there  cannot  l»c  a 
doabt  which  of  the  two  is  preferable.  Setting  out,  then,  with  the 
generalixatiot)  llmt  those  various  substances  that  affect  tbo  neri-ous 
systeiu— llie  vegvto-alknlies.  the  alcohols  and  others,  nttri-'iis  oxide, 
ammonia,  anenic,  the  miueml  acids,  Ac. — are  Kutntances  that  pro- 
duce changes  in  slhuminous  matt^m.  let  ns  consider  how  their 
reepcclive  elTecls  will  bo  modified  by  the  various  conditions  under 
which  they  net  Airi.-»t«  having  powerful  sffinit-ies  for  oomponentfl  uf 
tlie  tiasaaa  and  fluids,  irivcii  in  small  quautitiee  to  aroid  aestmctiun 
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of  the  toembnuicfi,  ran  Bcarc«ly  n%ch  the  nerronti  Sfst^ni  in  anco! 
btaed  stlAm ;  and  may  hv  expcctoi)  U>  work  tbeir  rvupectivc  ofl< 
tbrou^b  tlte  iustroinHnt:ililiNi  oi  th^  ciiiii)>uuik19  tlicy  liavv  fomi' 
The  most  coD8]iicuuuii  cffecU  will  bu  wruugtit  bv  tbiwe  atfrnta 
which,  while  toey  can  produce  tnuIecaUr  chat^es  io  iJbuiiiin<i  ~ 
BubsUaocfl,  havo  not  nich  powerful  affioities  for  tfacBi,  t>r  for  tli 
olemeata,  lu  U>  be  arrested  on  their  way  to  the  oervooa  ayoU'iiu  Ihe 
aaBsUwUcs  and  narcotics  may  fairly  be  regardod  as  fulftlliii^  thia 
roqniretnenl.  So  much  being  premised,  letaesMlc  whutwill  lielhein- 
(lucncesof  Midi  subrtnnccs carried  indiscrimiuat'ily  tSruugh  tbfl  bod/ 
and  acting  indiBcritninal^ilv  on  the  tiamios.  If  a  blood-etHpiiBde.  or 
a  bilo-o^il^  or  a  particle  of  nmcous  mcmbraao,  is  affecteil  by  elli 
or  by  opiani,  and  changed  iiwmuricaUy  or  othtYwiwi,  tlin  implii 
molecular  disturbance  works  litthi  or  no  ^ftctst  on  thr  body  at 
in  the  ahaemsB  of  a  chaonol  tbrouj^h  which  the  dinturbanre  can 
conducU-KL  But  if  tiw  ether  or  opium  nScrtH  a  molecule  ofi' 
ocrve-corpoaclo,  the  line  of  iaomerically-clmnpnfT  luoloculea  cos- 
nectcd  with  the  ncrve^corpuAcle,  convrys  the  dittturboDoe  to  sorm 
remote  place ;  whence,  by  diffusion  and  re-diffuaton,  it  la  carried 
through  the  nerroutt  sr-iiein  as  a  whole.  That  is  to  say,  wr  nr> 
not  Mippoae  the  ansMiihotie  or  narcotic  tA  havu  raon;  allinity 
lli4*  prriti.*in-8ul«taiiCt>  of  ni<rv«-corpuBcl>]  or  norve-fibro, tlmn  fort) 
oUkt  forms  of  protein -Bubatancc  it  cornea  in  contact  with  ;  but  i 
eSoct  b  oomproaonsible  as  nwultiog  from  the  itmctural  rdatiotu  o£ 
Mrv<MM>rpoBcIe  and  nervo-fibro. 

Carrying  with  us  this  conception,  and  not  asBuniine  that  the 
aoosthetic  or  narcotic  Laa  any  elective  allinity  for  the  matter  of  u 
Benre-ooniusctc  rather  tlian  fur  that  of  anutlior,  or  for  ncrre-r 
puade  rather  than  fur  nurve-Hbrc,  let  uh  ccmsidtr  what  further  di 
ferences  in  ila  actions  will  be  uatailed  by  further  diffcnmcca  in  the 
conditions  of  the  partK.  We  hare  cxpurimenlal  proof  that  an  ocrnt 
whirJi  arreHts  thu  function  of  nerve,  Rerren  at  the  mnment  or  tu 
artion  to  excite  nervo.  If  nerve  is  nut  in  two,  or  rori.itrir|fd  by 
ligature,  or  scareil,  or  touclail  by  a  powerful  acid,  it  in,  in  thf*  act 
of  being  inoapedtated.  maAv  tn  convey  a  strong  discharge. 
hare  reason  to  expect>  then,  that  whatever  agent  so  acts  on  ne 
substance  an  to  disnbie  it.  will,  in  working  uo  implied  molccnin 
change,  canse  a  mnlecutardisturhunce  ronntitating  excitement.  Tn 
understand  fnlly,  however,  why  Htimnlation  preoedM  narconin,  we 
must  observclhc  different  relations  of  nonre-corpusdoa  and ne 
fibres  to  tho  blood. 

As  pointed  out  when  treating  of  the  nerrooa  system,  its  ven 
tissue  is  far  more  vai^cuUr  tlinn  its  tiliroui  lisnue ;  and  fiirtl 
wbilo  iIhi  matter  of  nonre-Teaictes  ik  ho  arrantfotl  wi  Io  offer  tb<*  le 
pofwible  oMacIc    Ui    th«    reception    of  fluid  from   the  adjw 
capillaries,  the  matter  of  Dcrve'tibres  is  shielded  by  a  medu 
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leath.  HotKo,  wIicd  »ay  agent  capable  of  nn  rhnnfrinj:;  tho  mole- 
cular state  of  Qcnrc-mattcr  as  to  nrrt-M  its  fnnction,  m  carried  into 
the  blood,  it  first  acts  on  the  ncn'^'Cornufw-les.  Each  chani;e  produced 
ID  one  of  t)it>sc  (be  it  the  dccnmpofution  of  a  molecule  or,  a.4  in  inoro 
probable,  tbv  isuiucric  tranRfomiAtion  ctf  amoWtile)  implitrti  iidincn- 
gagementof  molecular  motion,  that  itiiinnipdialclypropagfiU-d  aloog 
the  Connected  norvc -fibres,  and  (•xrili's  tho  parts  to  wlticli  Ihcy  run. 
Even,'  hLTvc-rorpiiscte  t>eing  thiM  iiiiickly  actod  upon,  mul  fmiltin^ 
saooeBsiTo  disehar^^reaaa  the  sQccctwive  rool(>cular  t  miisfDnnatinnH  are 
VToaf^ht  in  it.,  there  results  a  general  exaltation  of  8lat«;  as  shown 
phvKicall}-  in  iho  in?igorated  pube  and  conlmctJons  of  the  muaclea, 
and  as  fibovm  pgychioUl}'  in  tae  nub  of  vivid  ideaa  and  inteiiaifiwd 
fcelinga.  But  what  is  taking  placu  with  ihv  rest  of  tb«  nervous 
•)f«tem  I  While  aome  moleculwt  of  alcohol  or  ether  or  chloroform, 
m  the  case  may  be,  haro  thus  quickly  passed  from  the  closely- 
adjacent  capillario:*  into  the  almost  naked  matter  of  the  nenre- 
corpoiwleis  other  such  mok-cules  are  elsewhere  on  tbcir  way  tbrongb 
0x9  out«r  coats  of  the  ner^e-tubes  and  the  medullary  sbeatlis  within 
these;  and  they  presently  reach  the  bundle  of  fibrillie  forming  the 
axis  cylinders.  Jt  may  be  concluded  that  the  iaomeric  changes 
tbi-y  immediately  be^^in  to  pruducc  in  these,  at  first  add  to  we 
general  cxcil4?meut.  Though  cacli  molecule  changed  is  thereafter 
incapacitated  for  taking  part  in  the  transfer  of  a  ncrve-wavc;  yet 
in  the  act  of  beine  changed,  it  becomes  itself  the  ioitiator  of  a 
nerve-ware.  Be  this  as  it  mny,  however,  wc  must  infer  that  aa  tbo 
aniMthcttc  invades  a  ncr\'o>fibre  more  and  more,  a  greater  and 
Ij^^reater  nnmbcr  of  its  motecnlc«  are  rendered  anablc  to  trantifer  a 
^Krave  of  the  peculiar  isomeric  change  which  congtttntea  a  nerrooA 
^fiiacha^e;  and,  eventuallr,  tliu  fibr«  becomes  impermeable. 
^H  Observe,  nuw,  the  several  implications.  Wehavf  lir»t  an  expbuia- 
^^lon  of  the  fact  that,  other  thin);s  being  equal,  the  longer  nervu- 
fibres  become  imjiormeable  souncr  tbnu  tbe  ehortcr.  Asitumlitg,  as 
we  may  fairly  do,  thiit  all  the  nerves  conveying  ttenKatiotm  of  tuucb 
are  ec|tially  permeable,  it  will  naturally  happen  that  at  the  expira- 
tion of  n  given  intenal.  the  probabilltv  that  a  nerve-fibre  hiui  oeea 
at  some  part  of  its  course  invndcd  by  the  antE^tbetic,  will  be  greater 
if  the  fibre  is  long  than  If  it  is  short  Hence  the  fact  tbst  aoaw* 
thesia  occars  first  in  Uio  hinder  extremities;  and  that  parts  of  the 
aurface  nearer  to  the  nervous  centres  lose  tbeir  senaibility  later.* 

We  are  enabled  also  to  account  for  thooc  diveraitien  of  reetilta 
produced  by  different  doses  and  by  the  same  dose  tinder  different 
conditions.  Ueacbing  easily  the  vesicular  eleraeota  of  tbo  nervoux 
system,  and  with  more  difHcalty  the  fibrous  elements,  a  flniall 

*  It  I0  tnie  that,  uoordlnit  to  Dr.  Anatl«,  dof^  and  rata  cxporimentM  ajioa, 
tuif  loM  HBnatlni  in  the  muisti* :  btit  ben  the  nntaral  aBambeeia  do*  to  ifaa 
tamtm  Mueed  bv  concuni  evaporatiaa,  aUi  ttio  artificial  anmbcela. 
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quantitT  of  on«  of  U)«w  snIiRUnoes  intmdaced  ialo  the.  btood, ' 
bMvc  »  Dtimnlatiog  cffc-ct  little  if  at  all  i]iiRliAerl  by  tW  «tuiftth€ 
ofTecL  Obviously,  too,  the  conflict  between  these  opponiio  **ti< 
— tb«  on«>  tending  to  iacroftse  the  gpncds  of  Mirotis  Out<l  sml 
cthor  tending;  to  block  up  thi!  trbknticls  for  ild  discbar^^f — « 
other  ibiiij^  etjual,  coil  in  predomiiiatice  of  the  odc  or  the  otl 
Noconliai^  to  the  i>t&t«  of  tb«  oiirmlation.  g^nerftl  or  l«caL  IS  tlM 
blood  ia  rapidly  propi'Ucd,  ao  as  to  bring  to  tfae  iijervoaa  contrai  u 
abundant  Buppty  not  only  of  th#  exciting  agent  but  of  the  inaterialii 
which  further  waxte  and  repair,  the  iner«aMd  amount  of  nervnu 
fluid  guneratt'd,  may  more  than  coTnpeoaat«  for  docr«*M>  in  the 
facility  of  its  trauKf<>r  alone  the  nervca ;  and  this  may  fapectaJlr  ' 
expected  to  happen  where,  in  addition  to  an  activi<  i^enerat  circtr 
tton,  the  circulation  throogh  the  brain  ax  a  whole,  or  tbrouffh  m 
of  its  plvEUitee,  is  much  exaltvd.  On  the  r>th«r  hand,  ut  the  ati 
thetic,  once  diffuMsl  through  the  Kystoni,  will  iDvadv  the  nervL'-tihr 
la  much  thv  tuunc  way  whether  thu  hluud  moves  slowly  or  quiclUy, 
there  will,  when  it  muTui  slowly,  result  an  iuipediment  to  nenrooa 
discharge  without  any  auj^nentod  prcmurc  of  nervous  fluid,  aad 
hence  the  ncdative  iniluen<;e  will  predtmiiuate.  The  cotitnuta  be- 
tweoB  dilTen-nt  jwrKonn,  atitl  tlitTercnt  Ktatrn  of  the  wune  {wnKiB,  H 
affected  by  these  a^nti<,  thus  bwtomv  intelligible. 

"  But  how  are  we  to  explain  the  unlike  effects  prodnr<>d  on  the 
nert-ouR  system  by  unlike  agents  i  Should  not  all  Anawthetjeii  aw) 
uanuitins  hare  the  same  effocts  t "  I  reply  in  the  ftnt  plaee,  that 
much  as  these  various  ageitts,  swallowed  or  inhftlod  or  injeelMl, 
differ  in  their  minor  results,  they  i/o  agree  in  their  major  rcMolla,  m 
lietng  escitantA  or  sedatives  arcording  to  cirtunutaaeea,  and  ai 
habitually  producing  eialtstion  of  fnnctlon  before  depreMion  i 
function,  when  the  dose  is  salScient  to  prodncv  depreanon.  In  f 
second  place,  I  reply  that  while  there  are  doubtle«:i  many  mc 
special  causes  of  differences  in  their  actiouK,  there  U  one  consptc 
oiugoil«n]  caaae— their  greater  or  leiu  moWulftr  mobility,  and  cc 
•eqvent  greater  or  less  diffrndbiHty  thr<>u|;h  the  limueit.  Frum  tl 
arises  the  generic  contrast  between  the  aetiong  of  aati<«thet^ 
and  ncrcotioa.  As  compared  with  the  Tegeto-alkaliee,  4:c. 
alcohols,  ethora,  iic,  are  HuhHtaneeit  of  mueh  lower  molecular  cc 
plexity,  which  ihow  by  their  readiuea*  to  nsmime  th<!  ^;iiseou8  fof 
how  much  more  difftiitible  they  are.  Bearing  in  mind  the  researcl 
of  Prof.  Qrahiim,  we  may  fairly  infer  that  molecules  of  uitr 
oxide,  or  ether,  or  chloroform,  pass  through  the  walk  of  the  Uood- 
vessels  and  the  protective  coats  of  the  norve-fibros,  ranch  more 
rapidly  than  do  molecules  of  morphia,  or  of  that  comiH>nenl  to 
which  hnshtiih  owes  its  power.  Ami  If  so,  it  mimt  nsiurally  happen 
that  while  the  stimulaat  effects  of  the  aDsetheticK  will  l>e  vviy 
guicldy  shown  and  soon  followed  by  the  paralysing  effects,     ~ 
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Btimalaot  effects  of  tfae  narcotiM,  Icm  qnickly  Bhown.  will  he  Urn 
«]uiclcly  followed  by  iho  paralyiing'  effects.  It  mity  he  SDBpected, 
too,  that  amoitg  the  aiinrMlJi<>tirM  thvititwlrvit  and  Amoufj;  tlip  nir- 
Cf^tio  tbemselveft,  many  such  iinlikcni<KS««  of  action  mitKt  result 
from  unlikeo«wes  of  ditfoxibilily.  Indtwd,  suspicion  riscx  almost 
to  certainty  on  rememliering  how  Ihe  most  diffusilile  ana'sthvtira 
Dot  only  rapidly  act  bat  rapidly  cease  to  act,  id  conaeqaeoce  oi 
their  speedy  eliminntion  from  Ihe  syatem. 

It  is  quite  p<:>8sil>le,  then,  ttiat  the  varioas  effects  worked  hy  tbem 
various  agcnlJ!,  all  result  from  specialities  of  c<>-opi<rali(.in  nmougtlio 
rauay  factors  Let  me  briefly  eniiniursic  these  factora: — I.  The 
pUra  at  which  the  agent  is  absorbed,  and  the  conseqncot  ability  of 
the  agent  to  act  on  some  parts  of  the  nenruus  syetem  sooner  thau  on 
others,  i.  The  rapidity  of  absorption  ;  which,  if  great,  will  make 
posaibte  a  marked  local  effect  before  a  marked  general  effect.  3.  The 
quBDtity  abwirbcd.  as  Bufficicnt  to  act  on  Dcrru-ve«iclc  vilbout 
appreciably  affecliiig  nerre-fibre,  or  as  mifBctent  to  appreciably 
affect  buLh.  4.  The  relative  molecular  mobility  of  the  agent. 
6.  lis  chemicnl  rclationa  to  tho  blood,  (a)  aa  affc<cting  its  power 
of  carrying  gases,  (&)  an  affecting  ita  varioua  romponcula  in  aoch 
waya  as  to  aid  or  biuder  wa«te  or  nutrition.  B.  ItA  chemical 
relatiom  to  the  sabstaoces  puBed  Ihrougb  (more  especially  to  the 
medullary  sabstanee  corering  nerre-fibr^  which  will  aid  or  hinder 
ita  paralyzing  effecL  7.  The  general  state  of  the  nircnlation. 
0.  The  state  of  the  circubition  in  carh  nervous  centre,  as  ordinary 
or  as  excited  by  function.  9.  The  characters  nf  the  nerve-fibrw 
Acted  upon,  as  differing  (a)  in  length,  (A)  in  ability  to  conrcj 
dladuuves  with  facility,  (i;)  in  amount  of  protective  corcnng,  (a) 
in  proiimity  to  many  or  few  capillaries.  Here,  then,  arc  a  dozen 
factors,  the  co-operution  of  which  will  not  be  the  same  in  anv  two 
cases;  and  unlike  primary  combinations  of  them  may  cause  end- 
kisaly*raried  sccondarr  combinations — as  when,  for  example,  the 
vaso-rootor  norve«  of  one  centre  arc  acted  on  sooner  than  on  those 
of  another,  tbus  complicating  the  effects  by  altering  the  relative 
ies  of  blood  to  these  centres.  It  ia  not  neceasary,  then,  to 
_^B  etecLii'«  ajliiiities  for  in>ecial  centres  as  the  only  possible 
lasM  of  tbe  special  effect*.  This  bypotheida  HbouM,  I  think,  be 
rted  to  only  wheo  other  modes  of  interpretation  arc  proven 
ioadoquate. 
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A  TTnivkrhitt  fcr^^uAlc  wliOM  «tud)M  in  Psychcdofty  and  PL 
mrphy  havo  niatje  him  aa  obaerver  ablu  to  mve  tlio  m*>auitij<))  of 
vxperiflticeii,  has  furninliod  mo  wi(h  tlie  foUuVriiif;  account  uf 
Eeetinfjti  and  ideas  that  arose  in  bim  duritiff  loM  of  voUNciouftbcm 
dtirintc  return  to  conseiounnoM.  My  coTToBj>oud<-tit,  do^cril 
liinuu'lf  mn  exln'moly  soaccptible  to  female  iN-auLv,  e-x|ilaiu8  U. 
"the girl"  namvd  in  the  count*  of  thcdiwcrtjitiun  nnit  nn  unkhotia 
youn]{  Iwly  in  the  ruilwaj  carria^^  whicli  lirouf^ht  liiiii  ui>  tt>  town 
to  tlie  denliiiLV.  lie  fiavB  his  HVRt«in  tvaiitU'd  tint  intiiii'iir< 
oliloroform  loauch  a  di>];re«,  thai  it  ttnik  Lwonty  miniiti-B  t<>  pri'ihi 
iBseiwibility :  tho  resiitt  bciat;  that  for  *  much  Iuii{;it  tiiHL'  tit. 
tuual  bo  undervfcnt  [mrtiol  liTpemstliosia  itU!ti-ac|  of  HiiH-«t)ii-<>  _ 
Alter  specifying  Bonie  dreadful  senEBtimu  which  aoou  un-f-f  hi- ^«vb 
oa  to  Mv  : —  *  *  •  I  bc^an  lo  1m?  u-rrilivd  to  wn-h 
a  wiindfrful  i-xtcnt  oa  I  would  nvn<r  bcfon!  havt<  i^i-timd  piMuit'lr. 
I  made  an  iiivulualHry  eilun  to  {^t  out  of  Llio  I'liair,  aiid  theu — 
Huddenly  becnmv  aware  that  1  wis  lookinj^  at  Dotlnnj;:  while 
taken  up  by  Uie  cotiFusioD  ia  my  lunga,  thp  outward  tliingK  in  the 
room  had  p>tie,  and  1  was  "  alnnc  in  the  dark."  1  felt  a  force  oa 
my  nnn  ( vrhlcli  did  not  Btrike  nie  as  the  Mirgoon's  "  hand."  hut  mcrrly 
BB  an  external  rcBtrainl)  kecjiing  m«  down,  and  tliU  was  the  Igilt 
Btraw  which  mndi;  mc  give  in,  tlio  lust  definite  thing  (amcll,  ttou 
Bight,  or  touch)  1  remembered  outside  my  own  }>oay.  Iturtantly 
was  seixcd  and  orerwbebned  hv  the  panic  inside.  I  could  fi 
every  air-cell  struizglittg  Bpaamoaioally  against  an  awful  pr«««ai 
In  tlioir  Ntnifnxle  they  seemed  to  tear  away  from  one  another  In  aO 
direcliotiH,  anci  there  was  uni^'ental  racking  torture,  while  meanli 
th«  common  foe,  in  the  »hape  of  this  iron  prewurv,  kept  settli 
down  with  mure  and  more  irreHistihte  might  into  every  nook  ai 
crevice  of  the  fwne.  My  conscioiisnuM  waa  now  atiout  tbiK:  I  wi 
not  aware  of  anything  hnt  an  iiwlated  Hoene  of  torture,  pervaded  ~ 
a  hitherto  unknown  sense  of  terror  (and  by  what  I  have  aiuet*  t«i) 
iR  called  "the  unity  of  coniwii'iinnww : "  this  never  desiTttsl  t 
(tcene,  even  down  to  the  very  l«i>t  inniidiMe  henrt'tiuat).  Vi't  I  c; 
it  a  "  ttceno."  because  I  recoguizud  some  different  puis  of  my 
and  felt  that  tho  pain  in  one  part  was  not  the  same  sb  that 
another.  McauwhiJo,  along  w  ttb  tho  increased  intensity  of  convnl-' 
eion  in  my  lungs,  an  vioment  of  tivisv  had  nprung  up.  A  cbaotie 
roaring  ran  throui;h  my  brain,  iiinuiuLTablL>  drums  began  to  beat  far 
inside  my  ear,  till  the  l.^>ufuHiu^  iirL-oeutly  came  to  a  mo 
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lliTidding,  every  thud  of  which  wounded  mo  like  s  ebb  falliog 
n-peiitcdlv  on  llie  sauiH  Bpot.         •         »         • 

From  lliis  titaf^e  my  Iuui^h  cchwhI  to  occupy  me,  and  I  forgt-t  liow 
fhcftmgglefinishpil.  Thprc  Hii^iancDSc  of  couipamlive  rt'lit^f  tliat^ 
at  any  rat«,  qiw  fi»rro  was  vic-lorious,  aud  tbe  distraclioa  wvr;  the 
Btnin^  large  fright  ilial  liail  nf«fd  me  so  entirely  wh«n  I  Ml 
myself  cnsnan't)  iotii  dark  pufTocHtioD  wuh  now  ir^'it*  itUd,  and  tliere 
was  only  )«ft  the  lingo  thiiddin^r  itt  my  enrs,  ami  the  t^rriMy 
impetnoiu  stroke  of  my  heart.  Tbe  thiKldiug  frradDiUly  got  lev 
acutely  paioful,  and  1«38  loud  :  I  K>raeint>er  a  recognition  of  satis- 
faction that  one  more  fearful  disturbance  wu  gone.  Bat,  wbilcthc 
thunder  in  my  nar  was  tlins  growing  duller,  all  of  n  anddcn  my 
heurt  sprang  out  with  a  more  vivid  tliuh  of  artasntion  than  any  of 
thane  previous  ub4^  The  force  of  an  ciprwta  eiit;ine  wok  alrnining 
there,  ami  like  a  hurniog  ball  it  leapt  from  side  1o  aide,  faster  and 
faiiter,  hitting  m^  with  such  n  superhuman  eamestncaa  that  I  felt 
each  lime  as  if  tlie  iron  had  entered  my  Koul,  and  it  waa  ail  over  with 
me  for  ever.  (Not  tliat  "  I "  was  now  any  more  than  this  burning- 
hot  heart  and  the  walled  space  in  whieh  it  w*a  making  itJi  iilntkes: 
the  rest  of  "me"  h«d  gone  unolnserved  out  of  focuii.)  Every 
Mtroke  produced  eK<jiii»ite  pain  on  the  Hesh  against  which  it  beat 
glowing,  and  there  woa  &  radiation,  o^t  from  a  molten  lump  of  meUl 
bvlwven  cndofturea.  Pretiently  the  unl>U8rabk-  beat  got  lem,  and 
there  waa  nothing  rt->maiutng  eicept  a  pendiiloun  movenienti 
slackening  ppecd,  and  not  painful  Of  n<irhiRg  beyond  was  I 
conseionn  hut  thin  wanu  iHxiy  vibrating :  not  s  aingfe  other  part  of 
me  woH  left,  and  there  wan  not  a  aingle  other  movement  of  any  sort 
to  attract  my  attention.  A  fB4ling  senac  of  infinite  leisure  at  last, 
in  a  dreamy  imuifiible  air;  then  all  was  hushed  out  of  notice. 

•  *  There  w»s  the  hreoklng  of  a  silence  that  miifht  have 
been  goinif  on  forever  in  the  utterly  darlc  air.  An  undiatiirhed 
empty  <piiet  wan  everywhere,  exeept  that  a  stupid  presence  lay  like 
a  bii'ar}'  intniRion  Mometehere. — a  Notch  on  the  calm.  This  blotch 
Iwcaniernorn  inlmrmonions,  more  diadnctly  leaden;  it  wa.i  a  heavier 
pmanirv, — it  is  actually  intruding  further, — and  before  alrnoHt  there 
was  time  to  wonder  feebly  how  diragreeable  waa  thia  intrrrujtiion 
of  nntronbled  f(aiet,  it  had  loomed  out  oh  something  unspeakably 
rntel  and  woofu).  For  a  bit  there  woa  nothing  mor«  than  this 
[irnfouudly  cruel  pre«ence,  and  my  recognition  *  of  it.  It  seemed 
anntt4irably  monatroua  in  ita  nature,  and  I  fell  it  like  some  super- 
haman  injustice ;  but  ««>  entire  had  been  the  still  rc^ftt  all  round 
h«for«  its  shadow  troubled  me,  that  1  had  no  notion  of  making  the 
faintest  rcmoDBtrsnce.  •  *  •  U  got  wofM.  »  •  • 
Just  as  the  cruelly  and  tnjuittice  became  so  unbeanbh'  that  1  hardly 

•  If  ih^f«  "pf*  •  nonii  hnlnnfi^ni!  b)  iIm  rv*^  "To  Iw  aware  0^"  Ukt 
"reeqgBlUea  "  to  "  rctegnba,"  ll  voukl  In  llic  otw  to  tue  bm 
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could  u1te  it  in.  Buddcnly  it  came  out  a  maarive.  pulaating 
and  I  WAR  all  oror  one  tender  wound,  witli  this  denac  pain  p^clbil^( 
mo  to  my  decpesE  depltis.  I  felt  oiw  sympaUiolie  bodj  of  atunis, 
BDd  At  each  probo  of  thu  pain  evei^  ttngit  atom  waa  formtd  by  a 
tnmendotu  pr«(i!nirc  into  all  tbc  rest,  while  orcryono  of  tbem  waa 
noutdT  tender,  (inil  Bhrank  from  i  he  wound — onlvtheni  wu  nowhere 
to  abnnk.  A  little  before,  I  had  mert-h  /elt  thu  miol  cleiui'DL,  in 
helplem  poMivity  ;  nnw,  a  nttU  more  cruHliiDfi;  pntbc  camp  ;  fur  an 
instant  it  forcnl  all  my  auimA  into  onu  wilid  Htccl-mawi  of  inUtnaa 
agony — then,  when  thini^  couldn't  gii  mui^li  farther,  and  nil  mut 
be  over,  a  aenM  of  rew^tinn  empr^^cd ;  tlirn-  wnn  a  looAenin^,  and  I 
was  urged  into  relief  hr  iilt«rinv:  from  my  vi^ry  depths,  wlisl  ac«m«l 
not  BO  much  (nt  fin«t)  a  pitrous  rcmunHtxance  as  a  pit«oiw  **oipraB> 
ion"(likcanimitntionjofthi'pain:  in  fact,  lh«  sense  of  woa  bad  got 
also  oiittitif,  and  1  Aeonf  it,  a  very  low,  infinitely  ^cnnine.  moan. 
•  •  The  next  8e<wnd  there  was  a  change :  htthcrto  it  had  bee: 
pain  partaut — now  there  came  auiiictc  concentration,  Ihv  pain  nil 
together  (like  ijuickailvBr),  and  I  suddenly  was  awarr  that  it  w 
(localiicetl)  u/*  on  M«  ri^ht ;  while,  simultaneously  with  i\\\s  rvcogni 
tion  of  locality,  a  f<->«ling  of  incipient  rtti$tan€t  began  to  be  in  ofi 
part*  (not  that  I  felt  them  except  just  as  o<A«r  part*)  of  me  fro 
which  tbv  pain  had  reveded.  The  pain  itself  was  du  Ipm  iiilcn 
rather  mure  vivjd,  only  1  teemed  U)  take  it  in  a  more  ltrel%i  manm-r 
my  utl«risg  of  a  moan  was  no  longvr  a  mere  fniibfiil  rciTcseotatidnJ 
out  into  the  air  of  what  was  insid?  mr,  hiiL  1  bad  a  filight  srnso  of 
making  an  ap]H-al  fumynipRlhy  :  t«i  whom  or  tn  what  I  did  Dt>t  know, 
for  there  vas.  iv>  one  or  anything  Ihvre.  I  was  junt  going  to  ut 
s  yet  liiudnr  mo&n — aa  a  frvsh  fearful  im|K<HiliMii  uf  furrv  plungiMl 
into  taw — when,  there  in  front  of  mc,  to  tlie  l^t  ot  my  |«in.  w. 
that  girl,  with  those  lovf  ly  ankles,  and  the  graeefol  Sngari  hrowi 
stockings.  *  *  I  felt,  aa  distinctly  as  if  some  had  told 
aloud,  thai  I  would  not  make  any  ery.  that  it  was  not  tb«  ihitig. 

Kow  came  nn  agonizing  cohl  wrent-h.  and  two  or  tliree  more 
saecessivelr.  in  such  a  hideously  rough  fashion,  that  the  girl  went, 
and  everything  was  tortured  out  of  me  hut  the  darknuas  and  the 
gigantic  racking  swaying  torture  which  was  excruciating  my  right 
side.  An  iron  force  like  a  million-honu'power  bad  hold  of  mo,  and 
1  was  being  pulled  upwards  and  out  uf  whtre  I  was,  while  I  myself 
seemed  another  mi  11  ion-horsepower  which  would  not  be  pulled:  the 
pain  was  something  to  be  remembered.  Uul  up  I  cnnie,  the  dark- 
neas  giH  denw^ir  ( I  wunl  no  fast) ;  it  was  vibrating,  the  dense  agony 
vibrated  fasler;  /  was  quivering,  struggling,  kicking  out;  e««ry 
thing  was  a  eonvuisinn  of  torture,  my  hea<l  seemed  lo  come  t»  t 
surface,  a  gl!mj)sc  of  light  and  air  broke  on  the  darfcnen,  voi 
came  through  to  me,  and  words;  1  recognised  that  a  "  lottlA  " 
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beini;  alowlv  twisted  out  of  my  jsw,  then  t  groaned  itnplorinclT.  in 
true  enrthly  styles,  bs  if  tills  wah  loo  much,  and  I  ou^tit  to  be  let 
aJone  now  I  wad  ^tting  my  "  liond "  out ;  tlioo  I  swallowed  in 
air,  niade  «n  exertion  wilh  uiy  "cbwt,"  fouud  my  "armfi"  wore 
prewiiii^  something  hard,  ffnaped  tlie  "  chair."  and  putihed  wywlf 
up  out  in  bewildered  UgEt,  jiut  »a  the  dentist  tliKw  away  the 
aecood  ri^ht  molar  from  the  upper  jaw. 

Concerning  thiti  aeconnt  it  may  bo  remarked,  on  the  one  hand, 
that  the  liighor  eooacioiisness  seems  not  to  hare  been  wholly 
aWlinhed  ;  since  then-  reiiiHtned  certain  emotionn  and  certain  tnort 
general  ideas  of  relation  to  ul)jc«tivo  agenla  On  the  other  hand 
it  is  to  he  douht(>d  whether  the  partial  eonRrionsnesR  which  the 
narrator  had  during  ana'Athesiii,  is  not,  in  the-  d&scription,  eked  out 
in  some  measure  by  the  ideas  of  his  recovered  conBcir>u8nes8  carried 
taek  to  them.  Go  thi»  an  it  may.  however,  it  is  clear  that  certain 
compiment*  of  const^inusni'sa  disappeared  and  others  ti^cam^ 
exlremvly  va^e,  while  a  remainder  continued  tolerably  distincL 
And  thure  iit  iiitich  wgniflcance  in  the  relations  among  them : — 
I.  There  CL'atwd  earliext  the  Mtisations  derived  from  the  npecial 
(tenses;  then  the  impreHsion  uf  force  acting  on  the  body  from 
without ;  and,  simultaneously,  Lhitrv  ceased  the  consciousness  of 
external  spa^-relations.  H.  There  remained  a  vague  sense  of  rela- 
tive position  within  the  body  ;  which,  gradually  fading,  left  at  last 
only  a  seuse  of  those  space- relations  implied  by  coDKciouHtieKS  of  the 
bevt's  polHations.  3.  And  this  cluster  of  related  sensations 
produced  by  the  heart's  action,  tinatly  constituted  the  only  remain- 
log  distinct  portion  of  the  £ffo.  4.  In  the  returning  conscioui^ness 
we  note  first  a  sense  of  presenre  tomewhert :  there  was  no  con- 
sciousness of  space-relations  within  the  body.  5.  The  coDRciousoess 
of  this  was  not  a  co^ition  proper.  In  an  accompanying  letter  my 
correspondent  says  of  it ; — "  *  ItecognttioQ  *  seems  to  imply  install- 
ation m  some  previously -formed  concept  (talking  in  the  Kantian 
way),  and  this  is  just  what  was  not  the  case : "  that  is,  conscionsiMn 
woB  reduced  to  a  state  io  which  there  was  not  that  classing  of 
states  which  constitutes  thought.  6.  The  pain  into  which  the 
pressure  was  transformed  was  similarly  universal  instead  of  local 
7.  When  the  paiu  became  localized,  its  position  iu  ^>acD  was 
vague :  it  was  "  up  un  the  right."  8.  ('onoerning  the  apparition 
of  "  the  girl,"  which,  as  my  correspondent  rvraarks,  seems  to  have 
occurred  somewhat  out  of  the  probable  order,  he  says,  in  a  letter : 
— "  I  did  not  recognize  her  '  under  any  concept ' — what  I  saw 
seemed  to  be  almoHt  unasaisted  intuition  in  the  Kantian  sense." 
9.  The  localization  of  tht-  pain  was  at  timt  the  least  possible — the 
oonscionsnesH  was  of  that  part  verauj  alt  other  parts  unlocalized. 

These  experiences  furnish  remarkable  verifications  of  certain 


diMitriDea  set  forth  in  this  worh.  TIim  (tct^radstion  of  cooacic 
by  clilorofomi,  ulMititihiii;;  fint  llii'  liii;luT  fiv^tiltlcs  and  decceodtog 
gnuloally  to  Uie  luwrHt.  niny  Iw  c»nsidon,>d  an  revuraiug  ibal 
aflcentlln^  ir>'nef)fl  of  fonariuusiims  wliicb  lus  takun  plnce  in  tii« 
coane  itf  L-voliiUon ;  and  llu>  sUf^  of  descent  nuy  lie  tnlten 
«bowJQg,  in  oppnuittf  order,  the  sta^^es  of  aBCcnt.  It  is  ni^'nitioii 
tliereforC',  that  imprMieiionfl  from  ttio  Bpecial  scnseB  criuiin^'  e*rU 
leave  behind  as  the  last  iinprwaion  diTived  from  withuiit,  thr  mui 
of  oul^^r  forecooDcctved  im  op[MKiod  by  itiiierreaiaUtici- :  fortbU< 
B»w  to  br  the  primonlial  clenx-nl  uf  conaciouneoa.  (g  Ml.)  Agal^ 
the  fikct  thnt  iho  conRoioiisitesfl  of  eitcnml  s|iaoe  disappearal  i  ~ 
tancausly  with  the  can^ioasness  of  cxtemiu  force,  BMwen  to 
conclnsiuD  drawn  that  spnce-ideas  are  built  out  of  exp«<nenccii 
reaistaat  posilioas,  Ihe  rirlntiooA  amoi^  whioh  nn*  niciwnirvd 
Hcnuntionit  of  mu!M!ular  effort.  (§  g  :U3.  'MH.)  Further  Xhtrv 
mvauine  in  the  fact  thnt  a  raguo  ftenae  of  fflative  position  «itl 
the  body  aar^'ived;  aincv  we  concluded  th«t  by  mutual  t>xnIomti< 
tbore  ie  gained  that  knowledge  of  the  relationt  among  the  par 
of  the  hody,  which  giree  meawrea  tbrviiirh  which  tbc  devi.'Jof 
Imowledge  of  aurroonding  spaoo  ia  reached.  (8  ^  'Mi,  94i.) 
more  w«  get  ondeuee  that  the  fyo  admits  of  being  progre««i*f|[ 
Bhora  of  it«  higher  compouentft,  uutil,  tlnally,  the  B^)asationa  prv-^ 
duced  by  the  t<vutiiig  uf  tbo  heiirt,  nimaju  aloDC  to  constitute  the 
conscious  self  :  tthoiving  in  the  Urst  plaiT,  that  thi!  couscious  salf 
at  any  mouicnl  U  reallv  coinpuundcd  uf  all  the  fltaten  of  cunsciooi- 
uoHB,  presontativo  and  r«pr«Mntiitivi>.  then  cxinting  (g  319),  aad 
showing  iu  the  iioeoDd  puev,  that  it  admits  of  being  nmpUfied 
so  far  as  tu  lufiu  mi^ist  of  the  elemiMitH  composing  the  conscionsiwH 
of  corporeal  exisleuce.  Whence  it  is  inferable  thnt  Betf-conscknH- 
m-HB  begins  an  a  nu-ru  nidiment  consisting  of  pre-sent  seosatiow, 
without  past  ur  futnre.  Laritly,  we  hare  the  striking  tostimoBT 
that  there  cxistH  a  form  of  conacloasnen  lower  than  that  whicn 
the  kn-ost  kind  of  thmight  shows  tis.  The  simplest  iDleiloclual 
act  implies  the  knowing  something  as  snch  or  sQch — implies  the 
coosoiooaaeHS  of  it  as  tike  something  prcvioasl^  experienced,  or, 
otherinK,  aa  belonging  to  a  certain  class  of  ezperieooea.  But  wo 
here  get  evidence  of  a  stage  so  low  that  a  r«c^vod  impresrioa 
remains  in  coDsciouBnc»8  unclaased:  there  ia  a  paasirfr  r«e«ptiop 
of  it,  and  an  absence  of  the  ocUrity  re^alrod  to  enow  it  as  foeb 
or  such. 
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NOTE  TO  CnAPTER  VIIL   OF  PART   IV. 

Ijr  liU  Prinriplea  of  Mental  Phytioiogy.  I>r.  Carpenter,  refer- 
ring to  the  doctriiiL'  of  nieiilnl  evolution  as  caused  by  tbe  iulientcd 
effenlit  of  experiences,  develupoU  in  ttio  forogoiog  okBptiTii.  says : — 

"  Bill  U  liiB  been  ilimincllj  foreabadowcd  *■  rrptrdsllia^  [nUini'U  of  wiiinall 
(whieli  t,n  odIt  l»wpf  lornw  ol  Mma'n  intHlri'lual  liMuUionnJ  hjr  Sir  Ji'hn 
Bobriebt,  Ur.  T.  A.  Kniicht,  ami  U.  RouUn;  uf  wlwM  <)lit«rv«iioiw  a  oumtnarf 
hu  MMt  pf^n  bt  the  Wrilor  in  the  fjaniemparani  Ratine,  January,  IK7:i. 
*  "  *  And   in  ihL-  t'ourtli  kdiI  Fffth  Rditkiu  uf  hib  *  Honuui  PbyaiuJci^,* 

tiul>1i»hwl  rNiH'ctivcly  In  i&IkS  and  I83a,  ifae  Writer  bsd  dlHtncilT  cxprawed 
lb  Wlicf  that  tbe  Ciirebrum  n(  Han  jmmm  (e  Ar  moJn  of  CftM^Af  wi  aAitik 
iV  ij  habthn^g  ejtrtittd ;  anJ  that  mcA  tnt)^fi«ation*  ««  ijlf  ttruftmr*  an 
tratuiniuihlf  ArrWi/drtfv.  •  ■  •  llo  hpr*  nhm  to  llil»  fait,  mcmlr  to  fhow 
thai  itic  gtfifral  doOnn*  Aon  Bmnciateil  *  *  *  la  nucb  oMer  diu  Ur. 
llCfticrt  ri(>eiicer." 

Comuuiiieationfl  to  nliioli  tlie  nbovc  paMag«  led,  dtMlosod  the 
fact  that  Ur.  Carpenter  liad  not  read  this  work ;  but  had,  as  1 
undenilooj.  purposely  refraini-d  from  doinjr  »o.  1  pointed  out  to 
him  the  difference  twtwcen  tbe  pn)p<iHttion  that  traninnittud  mental 
moditications  produce  rarietiex  nf  tnentnl  faculty  leifAiR  the  timit* 
o/a  tpeeifM ;  and  the  prnpositjon  that  Mind,  In  all  its  faculties,  is 
produced  liy  Iransmissiona  of  soch  mod  I  ti  cations  throuf;h  all  tha 
Bueceerions  of  species  durint>r  the  evolution  of  life  npon  the  B&rth. 
After  obtAinin/i;  from  Dr.  Cnqxinter  the  admission  that  this  latter 
proposition  had  not  even  been  entertained  (much  less  elaborated 
into  a  system)  by  those  he  names,  I  eoucludiil  that  he  would,  io 
his  next  edition,  alter  the  above  statement.  He  has  not  dune 
thi*,  however :  and  therefore,  somewhat  rcluclanlly.  I  must  myself 
point  out  the  grtkvo  miarcprcaentationK  it  embodies. 

IManifentiy  no  one  can  entertain  the  belief  that  the  pMcyhieal 
|towcra  of  ail  rreattires  have  arisen  by  evolution,  withoat  taeilly  or 
arowedty  committing  himself  to  the  belief  that  their  physical  ntruc* 
tores  have  arben  by  fvohition.  Dr.  Carpenter  is  fully  aware  that 
iu  1865.  when  the  firrt  e<lition  of  this  work  was  published,  the 
**dovvlopment'hy|ioth«j(iR,'*  as  it  was  then  oommoiilv  called,  wav 
repudiated  by  men  of  science,  as  well  as  by  the  worid  at  Inr^v; 
and  farther,  that  any  one  who  held  it  espofted  himself  to  lht>  ridicule 
of  the  scientific,  lie  does  not  all^e  that  thoNe  he  names  believed  it ; 
much  ]es8  ffnve  a  public  adhesion  to  it.  Vet  now.  in  tho  above 
famage.  he  Mi»ert«  that  he  and  others  bad  euuocialed  in  a  funeral- 
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way,  the  docuine  elaboratod  in  this  work  :  ilicy  avowed  ■  concU 
sioa  ihi  neceesuy  preroisM  of  whieh  tLov  did  not  admit  I 

Either  Dr.  Caipentcr  U  still  in  tho  poBiiion  of  not  luiTing 
lliijt  work,  or  ho  1»m  ro»d  it  ainct'  tLe  timt'  «bov«  n'forrcd  to.  If  hv 
liM  Dot  read  it.  tbou  it  ia  strange  that  he  afauuld  undKrukt  lu 
rurrect  the  imiirbaaioM  of  "younger  re»der>i,"  conc^rainjj  ihe 
rvUliuu  lit-twi-i'D  ita  news  and  the  %-iewii  prt-viouMly  held  fwe 
CoHtemporury  /ttvittt,  forFebraary,  18<5).  If  ho  b.-u'r«Ad  it,  then 
it  in  evc<u  more  «tranj;«  that  he  should  jit-rKiHt  in  the  «Ihii;«  Ktatt,'- 
mont.  In  the  Rrst  place,  he  must  have  U;i-<ini«  Hwarc  thnt  thv  facta 
and  itifcrcQCuei  naiiiod  by  him,  an  current  before  thiM  wurk  was 
written,  are  referred  to  in  this  work  as  famiiiar — mv  taken 
established  (8  IBO,  in  edition  of  18fiA);  not  propoandod  as  net 
In  the  secona  place,  he  moat  Iiave  seen  that  ttivse  facts  and  infef 
enoMi  are  utteil  aa  part  of  my  data — that  my  ressoDinui 
where  the  reasoDiUKs  he  names  Icare  ufl.  And  yet  hanng  seen 
tbix,  he  identifies  the  thuory  that  mental  moiliti cations  within  tlie 
limit«  of  a  species  are  producible  by  inherited  effe^-ts  of  experiences, 
with  tbo  theory  that  tlie  eenesis  of  all  mental  faculues,  down 
to  forms  of  tbuufcbt,  have  Iwi^n  thus  iiruduoed.  He  allegea  pre- 
Yiouw  currency  of  the  "  ffent'ral  doclriHe."  It  seems  to  me  that 
hii  iduaa  of  ffeneral  and  Mpedai  are  tut  less  remarkable  tlian  bb  id«« 
of  identity.  The  proposition  that  niich  changes  of  dog-iuauru  aa 
H  pointor's  habits  sltuw,  arisL'  by  inhcriti-d  mental  modificatiou, 
would  commonly  bv  thouf^ht  a  ^ofciHl  proposition;  while  the 
proposition  that  by  inherited  lUfKiilicAtioiis  there  has  been  an  evoU 
ntlon  of  Mind  iu  all  its  modes,  from  rcllex  action  up  Lo  abstract 
reason  nod  moral  Acniiment,  would  iNimmonly  be  thought  a  genen) 

ftroposition.  But  Dr.  Carpenter  thinks  the  contrary.  Doubtless, 
n  pnrMiatice  of  the  mme  view,  he  regards  the  doctrine  that  pigeon* 
and  other  domeatic  animaU  may  have  their  atruclures  modified  by 
aeiection,  as  a  "(general"  one;  and  tho  doctrine  of  Mr.  Darwin, 
that  all  stnictureR  of  all  animala  are  caused  by  natural  8el«etioB, 
att  a  spi-cial  one.  For  the  two  cases  are  perfectly  aimihu*.  Betwoea 
I  he  iden  that  etnictural  chanifeR  are  pr<.Mlticibte  within  tho  limits  of 
a  8p«oii.<s  bv  selection,  and  the  idea  that  all  orf{anisatioii  \&  thus 
priKlucible,  there  vi  a  relation  exactly  parallel  to  the  relation  be- 
tween tlio  idvn  that  the  instincts  of  a  species  may  be  changed  by 
tnlicritvd  vllucte  of  uiiwrionces,  and  the  ide«  that  all  mental  or- 
ganization is  pru«lucible  liy  the  iuherited  elfect^  of  experiences. 

llouce,  we  may  expect  that  when  next  Dr.  Carpenter  refers  to 
(he  liypotheHis  of  "  natural  seluctiou,"  he  will  point  out  that  it  had 
been  diisliactJy  foreshadowed  hy  Sir  John  Sebright,  Mr.  Yuuatt,  and 
others ;  and  after  (|uuting  pa»ui^t<  f  mm  their  writing,  will  remark 
that  be  duea  ho  "  merely  to  show  Uiat  the  t/enfrai  doctrine  "  "  ti 
much  ulder  than  "  Mr.  r>arwin. 


BT 

i2l 
Si 

....  _,„-^ 

.  •'  1S39 

i^^l 

v.\ 

■ 

1  A^t 

"^cmtrt^ 

